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ABSTRACT 

The Management and Information System for 
Occupational Education (MISOE) is a system designed to provide 
appropriate decision- related data for local, regional, and State 
managers within Massachusetts who are responsible for resource 
allocation over: (1) social agencies, (2) education, and (3) 
occupational education. The two general types of information 
constituting the system include information which accounts for or 
describes present and past occupational education phenomena, and 
information which offers estimates of future outcomes from current 
decision alternatives. The major purpose of this paper is to present 
a closing statement about MISOE's static space, including educational 
impact space, input space, student space, process space, and product 
space. Section one of the paper deals with those parts of the 
educational systems space that are decided upon by State policy 
makers, while section two deals with those parts that are within the 
decision-making realm of the educator. A related paper, available as 
VT 016 943 in this issue, discusses the analysis requirements of 
MISOE. (SB) 
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INTRODUCTION 

TO OCCASIONAL PAPERS #5 and #6 



The purpose of this Introductory overview of Occaslonel Papers 
05 and #6 Is to briefly specify the purposes and boundaries of MISOE as a 
basis for dealing with the content of these papers. These papers were de- 
signed to document MISOE development at this point In time, and. In addition. 
Occasional Paper #6 was purposefully constructed to offer a clear picture of 
analysis requirements, since analysis specifications by the consultant staff 
Is the next step In development (Occasional Papers #7, #8 and *9). Together, 
these papers provide a comprehensive view of MISOE In development, while much 
of the system design work that remains is to focus components on the clear 
targets which are emerging. This Introduction is largely concerned with es- 
tabl Ishlng a sense of direction for Occasional Papers #5 and #6, as well as 
for Occasional Papers #7, #8 and #9. 

The MISOE Model 
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MISOE is indeed a management and information system for a I I those 
within Massachusetts responsible for occupationa I education. MISOE is being 
designed so that people with management responsibilities at all levels can be 
connected to an integrated Information system. The Information system is in- 
tegrated in that It provides appropriate decision-related data for management 
at all levels, i.e., state, regional and local. Two general Information types 
constitute the information system: (I) information which accounts for or 
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describes present and past occupational education phenomena; and (2) infor- 
mation which offers estimates of future outcomes from current decision al- 
ternatives. The feedback of descriptive information provides a basis for 
forecasting at the state, regional and local level. If MISOE is to be sup- 
portive of better management practice, both the management and information 
system must be integrated across geographical, political and administrative 
levels. It is not the purpose of these developmental papers to specify these 
necessary relationships, although it is important to keep this requirement . 
in mind while reading these papers. This issue has been discussed In Mono- 
graph I and will be treated in detail in Monograph 2 (Summer of 1972), which 
will fit the components of the information system to an integrated manage- 
ment system. 

Even though the specification of the integrated information related 
management system is not an immediate task, it is useful to stipulate the three 
separate levels of management to be served by the MISOE information system: 

1) Managers responsible for resource allocation over social 
agencies, including education. These managers include the Legislature 
and the Governor’s Office (when appropriate). 

2) Managers responsible for resource allocation overall education. 
These managers include school boards and administrative agencies. 

3) Managers responsible for resource allocation for occupational 
education. These managers include school boards and administrative 
agencies. Role incumbents within these agencies include administrators, 
at the state and regional level, and administrators and teachers at the 
local level. 
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MISOE Information Sources 



There are fundamentally three (3) sources of information for the 
information system. Tho first source is census data from all agencies re- 
sponsible for administering occupational education in Massachusetts and de- 
scribed in detail in these papers. The second source Is a random sample of 
agencies offering occupational education by program within Massachusetts. 

Both of these information sources describe the inputs, process, product and 
impact of occupational education, however, the sample provides for a detailed 
description of these elements and relationships among them. The third infor- 
mation source includes research based educational process knowledge and de- 
scriptive information estimating the societal state of affairs. Research 
based educational process knowledge will be useful in forecasting alternative 
outcomes of various occupational education process mixes, while societal in- 
formation (like the census and manpower information) is useful in goal and 
impact determination for occupational education. 

An Important consideration for MISOE development is to format MISOE 
information such that it meets the requirements for description and fore-* 
casting. Since it has been determined that forecasting or prediction will be 
modeled on the dynamic simulation model initiated by Forrester, it is neces- 
sary to specify constant analysis procedures for all MISOE information types 

so that all descriptive Information can be used for forecasting. More 

specifically, it is vital that analysis procedures be established for MISOE 
s o that descriptive and Inferential statistics can be converted to the equa- 
tions required by dynamic simulation and that the procedures become standard- 
ized tools for the MISOE information system, equally useful to all information 



sources. — This is really the task of Occasional Papers #7, #8 and #9 by 
Messrs. Tiedeman. Creager and Kaufman . 

MISOE Subsections 

As a final section to this brief introduction, it is useful to think 
of the MISOE information system as divided into three major subsections, one for 
managers over all social agencies, the second for managers over all education 
and the third for managers of occupational education. 

The first MISOE information subsection is based on product- impact 
analysis, and principally is geared for managers over social agencies who are 
concerned with differences between education and non-education products and im- 
pacts on social goals; the second subsection is for managers over all education 
who are concerned with differences between education and occupational education, 
focused on impacts for societal goals; and the third subsection is of major in- 
terest to the managers of occupational education, who are responsible for de- 
termining least cost product and process mixes for occupational education,, in 
light of desired impacts on societal goals. All management is responsible for 
determining the optimum mix of elements to attain specified goals. For the 
over social agency manager, the mix is among social agencies. Including educa- 
tion; for the over all education manager, the mix is among educational programs; 
and for the occupational education manager, the mix is within occupational edu- 
cation. MISOE offers a procedure for describing the outcomes of historical 
mixes at all levels in a way that allows for probing or estimating outcomes of 
new mixes at future points in time for decisions at each level. Although the 
focus is occupational education, it is anticipated that MISOE will structure 
a prototype management and information system for al I education. 

Dr. Wl I I iam 6. Conroy, Jr. 



Winchester, Massachusetts 



INTRODUCTION 



The major purpose of Occasional Paper #5 Is to present a closing 
statement about MISOE’s static space. Occasional Papers #2 and #4 dealt with 
Individual aspects of MISOE's static space; this paper deals with the inte- 
grated entity of static space in accordance with our delineation of it. 

Static space is really the universe of MISOE standing still In time. This 
paper classifies parts of the total space In a way that is consistent with 
MISOE’s purpose, such that MISOE elements can be referenced by common symbols. 
One could think of this as a set of definitions. Occasional Paper #6 deals 
with MISOE In motion, but Occasional Paper #5 is a prerequisite to future de- 
velopment. 

There have been several changes in our previous thinking concerning 
individual aspects of MISOE’s static space notably In regard to process space. 
The decision-making hierarchy described in Occasional Paper #4 has been ex- 
tended to all parts of the system. This will be discussed in greater detail 
in Occasional Paper #6. A good deal of new thinking Is evident in the prod- 
uct space and impact space sections of this paper. The concept of input space 
has been more clearly defined in this paper. 

Finally, it should be pointed out that prescribed functions for role 
Incumbents stipulated In this paper are suggestive. Determinations will be 
made during the Summer of 1972, and will reflect the opinion of existing role 
Incumbents. 
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PREFACE 



A Revised Delineation of Static Systems Space* 

In Occasional Paper #2 we distinguished between four separate 
spaces within the entity of educational systems space. Input space, process 
space, product space and impact space. At this point In time we feel that 
some redefinitions of static systems space are in order. Although we orig- 
inally depicted educational space as being separate from societal space (see 
Occasional Paper #2, p. 20) except for linkages to societal Inputs and Impacts, 
we now feel that it would be more accurate to refer to educational space as a 

subset of societal space. Educational space and societal space are described 
as fol lows: 

Educational space can be subdivided into four component subspaces. 

I. Educational resources space consists of the economic and human 
resources which are removed from societal space through decisions 
of societal pol Icy makers at the state level and p laced I nto 
educational space. (State policy makers* decisions concerning 
educational Inputs are developed in conjunction with their de- 
cisions concerning educational Impact goals. The process by 
which this occurs is fully explained In a later section of this 
paper). Educational economic resources consists of the tax rev- 
enues which are made available by the state to educational space. 



* F, 9Vr e I is a **tuck in", so that it can be referenced by the reader while 

sorting through this section. It will help. 



Once the tax revenues are placed Into educational space they 
become educational capital and constitute educational capital 
space . Educational decision makers can then make decisions about 
allocating this capital within educational space. Human re- 
sources consist of those persons in societal space who are desig- 
nated as i nputs into educational space. Once the human inputs 
actually become a part of educational space (e.g., are within 
the optional realm of the educational decision maker), they con- 
stitute the human educational resource, l.e., students . The 
educational decision makers then regroup the human inputs along 
dimensions which they consider relevant in terms of achieving 
those educational impact goals (a concept which is discussed at 
a later point in this paper) which have been specified to them 
by the state pol icy makers . Student space consists of data which 
describes student mixes and the student characteristics and de- 

j script Ions of which they are composed. Thus, the elements of 

} • 

| which educational resources space is composed (e.g., the educa- 

tional Inputs) are determined by policy makers external to the 
educational space. The educational decision maker, however, op- 
erates on these elements once they are placed in educational space. 

; 2. Process space consists of data which describes various educational 

i process mixes and their component elements (process space ele- 

ments are fully described in a later section of this paper). 

| 

j Educators assign student mixes to process mixes in order to pro- 

j duce an educational product that upon re-entry into societal space 

l will have specified impacts on societal variables in accordance 

{ with educational impact goals stipulated by state policy makers. 

i 
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3. Product space consists of data which describes the outcomes of 
an educational experience or process within educational space 
(e.g., the measurable results of the assignment of various stu- 
dent mixes to various educational processes). A particular con- 
figuration of product data constitutes a product mix . Educa- 
tional managers make determinations about product mixes in light 
of the measurable effects (impacts) which a particular educational 
output (e.g., the educational product upon re-entry into societal 
space) is likely to have upon certain specified societal vari- 
ables. The societal variables which the educational output is 
expected to impact upon, and the desired extent of these impacts 

constitute educational impact goals. Educational impact goals 

% 

are decided by non-education policy makers within societal space 
and thus represent "givens" or constraints to the educational 
decision maker in terms of available resources and expected im- 
pacts of the educational product. 

4. Educational decision maker *s space consists of descriptions of 
the decisions made by educational decision makers within each of 
the three subspaces of which educational space is composed: 

a) Decisions on arrangement or allocation of designated 
input elements (e.g., educational resource space de- 
cisions). As previously mentioned, the actual educa- 
tional inputs and the educational Impact goals are 
"givens" or constraints to educators. 

b) Process space configuration decisions. 

c) Product space configuration decisions. 
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1+ should be noted that the IPPI model of education developed In 
Occasional Paper #2 Is still a valid representation of systems 
space from the educator's perspective. The educator, given speci- 
fied inputs (students) and Impact goals, makes decisions deter- 
mining educational process and product. Those parts of static 
systems space which are directly related to education (e.g., the 
IPPI model) are referred to as educational systems space. 

B. Societal space consists of ail space which Is external to educational 
space and, of course. Includes educational space. Several component 
subset spaces within societal space, but external +o educational 
space, can be identified: 

I. Societal resources space consists of Information which describes 
the economic and human resources available within societal space. 
Social service agencies like Education, Housing, Welfare, Prisons, 
etc., receive their Inputs from these societal resources, usually 
through decision of state level societal policy makers. 

a) Educational economic Input space consists of descrip- 
tions of the economic resources (e.g., tax revenues) 
made available by state policy makers to education. As 
previously mentioned, once these economic resources are 
placed within educational space they become educational 
capital. 

b) Educational human Input space consists of data which 
describes those persons In societal space who are desig- 
nated by policy makers to be placed into educational 
space. Educational input decisions are determined in 
societal space by societal policy makers. In some 

- 4 - 
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cases the state policy makers decide to let the edu- 
cators make input decisions, but the decision to allow 
educators to be selective Is still a state level Input 
decision. As previously mentioned, human resources 
which are placed Into educational space are referred 
to as students. 

Thus, educational Input space consists of descriptions of the 
economic and human resources within societal space which are made 
available to educational space by societal policy makers. 

Societal go I icy makers space contains subspaces which describe 
the societal and agency Impact goal decisions made by policy 
makers at the state level In societal space. These decisions 

and the component subspaces In which they are contained are as 
fol lows: 

a) Determination of societal goals - state pol Icy makers 
set goals for the society (e.g., determine desirable 
levels of high priority societal variables) which are 
consistent with related societal values. These goals, 
which are In fact the state policy makers own goals for 
the society are called societal goals . (The process by 
which this occurs Is explained In detail at a later 
point In this paper). Societal goal space consists of 
Information which describes the policy makers determina- 
tions of desirable levels of societal variables. 

b) Determination of agency Impact goals - state policy 
makers stipulate to social service agencies (which have 



potential impacts on various segments of societal 
variables) exactly which variables they are expected 
to impact upon and the expected amount of Impact (e.g,, 
the desirable levels of specified variables). This in- 
formation is contained in agency impact goal space and 
constitutes impact goals to decision makers in social 
service agencies; thus, impact goals are those parts of 
soc i eta ]_ goa I s wh i ch soc i a I service agencies are paid 
to achieve. (In some cases an Impact goal might be 
equivalent to a societal goal). The state may assign 
several agencies Impact goals which are related to the 
achievement of one soc i eta I goal (e.g., several agencies 
might be told to produce a product which will impact 
upon the existing crime rate). As previously mentioned, 
educ at Iona Mmpact go a Ij; a re that subset of agency 
I mpact £ oa I s which consist of the desirable levels of 
those societal variables upon which education is ex- 
pected to impact. This information Is contained in 
educational impact goal space . 

3. So cietal va riables sfiace consists of Information which describes 
the levels and rates of societal variables for which societal 
and impact goals have been established prior to being impacted 
upon (e.g., the existing state of the system) and after having 
been impacted upon (e.g., the resultant "new” state of the 

system). Thus, societal variables space consists of two 
subspaces: 
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a) Pre- Impact space - the existing (pre-impact) levels 
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and rates of societal variables, 
b) Post- impact space - the actual levels and rates of 
societal variables after being Impacted upon by Ihe 
various social service agencies. When the actual Im- 
pacts equal the specified Impact goals the information 
in impact goal space equals the Information in impact 
s P ace * Educational impact space is that subset of im- 
pact space which contains the actual levels and rates 
of societal variables which education has impacted 
upon. Thus, the impact of education consists of the 
aggregate of the measurable effects which the educa- 
tional product exerts on societal variables; this 
aggregate represents the selling point of education as 
a social service. 
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The first part of this paper will deal almost exclusively with 
those parts of educational systems space that are decided upon by state pol- 
icy makers in societal space (e.g., educational Input space and educational 
impact space ). In the interest of continuity, educational . resources space 
will be discussed In conjunction with educational Input space , even though 

this area of systems space is within the realm of the educational decision 
maker. 

The second part of this paper will deal with those parts of educa- 
t Iona I systems space (with the exception of educational resources space) that 
are within the decision-making realm of the educator (e.g., process space and 
product space . 



Section I, Part I 



EDUCATIONAL IMPACT SPACE 

As previously mentioned, those persons removed from societal space 
and placed Into educational space (e.g., the educational inputs who once In 
educational space become students) eventually re-enter society. However, as 
a result of their experiences in educational space they re-enter societal 
space as different persons. The educational product (e.g., the successful 
program completor) is then In a position, by virtue of his newly acquired 
skills, to exert a measurable effect (e.g., an Impact) on the existing level 
of one or more societal or personal variables. The existing levels and rates 
of those societal variables upon which the educational product can potentially 
impact are stored In educational pre-impact space . Each measurable effect 
which the educational product exerts on societal or personal variables is de- 
fined as an impact of education . (The aggregate of the Individual educational 
impacts equals the total Impact of education on society). Educational impact 
space Is that space In which Information concerning the actual Impacts of the 
educational product on societal variables Is stored (e.g., the new levels and 
rates of those variables). 

A distinction is commonly made between personal or direct educa- 
tlonal i mpacts and societal or Indirect educational Impacts . Those measur- 
able effects of the educational product which exert a direct effect on the 
recipient of the education (e.g., an increase in earning power, ability to 
find a Job, etc.) are considered to be direct personal education Impacts . 
Measurable effects of the educational product on societal variables are 
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considered to be Indirect societal educational Impacts In that they actually 
represent a spillover of the direct, personal effects. Educational Impacts 
on personal or societal variables which are considered to be favorable are 
referred to respectively as personal or direct educational benefits and 
societal or indirect educational benef I ts . As previously mentioned, the ag- 
gregate of these educational benefits represents the selling point of educa- 
tion as a social service. A simplified example of an Impact of education on 
the existing level of a societal variable Is as follows: In a given community 

th&re are currently ten automobile mechanics; the people In this community 
decide that they would like to have five more automobile mechanics In the 
community because the current number Is Inadequate to handle the work load. 

The Vocational Technical High School Is made aware of this need and petitions 
for additional funds to train more automobile mechanics. This request Is 
granted and the school trains an additional number of automotive mechanics, 
some of whom remain In the community, thus raising the number of automobile 
mechanics In the community to thirteen. 

This simple example demonstrates the Impact that an educational 
product can have on a societal variable. The Impact of the educational prod- 
uct was a change In the level of the societal variable "number of automobile 
mechanics in the community" from ten to thirteen. The Increase In number of 
automobile mechanics was an anticipated educational I mpact in that the educa- 
tional product was purposely produced In order to achieve a stated educational 
Impact goal. In our example the stated educational Impact goal was to In- 
crease the number of automotive mechanics In the community from ten to fifteen. 
(This Impact goal would contribute to the achievement of a related societal 
goal such as Increasing the overall work force In that community by 15 per 



cent). An hrjgact ^oaj^ then can be defined from the viewpoint of a specified 
so cial s ervice agency as being that specified level of a societal variable 
which a soc l eta I goljc^ maker dec i des would be desirable. (Note that In our 
example the actual Impact of the educational product (thirteen automobile 
mechanics) fell somewhat short of the societal ly stated Impact goal (fifteen 
automobile mechanics). 

The practice of setting societal goals and related Impact goals 
which contribute to, their achievement according to perceived desirable levels 
of societal variables raises the question of societal values: What Is the 

"desirable level" of a societal variable and how Is the desirable level de- 
cided upon? Ideally, a societal policy maker’s determination of the "desir- 
able level" of a societal variable (e.g., the societal or impact goal) should 
be related to an underlying societal value, (e.g., an Implicit or stated 
preference or feeling of worth for some things rather than others by the mem- 
bers of a given society). The relationship between Impact goals and soclelal 
values will be more fully discussed at a later point. 

In addition to anticipated educational impacts (e.g., those educa- 
tional Impacts which are related to specific educational Impact goals), the 
educational product may produce unanticipated impacts (e.g., changes In levels 
of societal variables which are not goa l-related) . An unanticipated Impact of 
the additional number of automobile mechanics described In our example might 
be a decrease In the societal variable "wages paid to automobile mechanics" 

In that community. The more mechanics available, the greater the resulting 
competition for customers. Garages might lower the automobile mechanics’ 
wages In order to reduce prices and thereby attract more customers. The auto- 
mobile mechanics In the community might then leave that community for another 
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in which they could receive higher wages. This unanticipated impact on auto- 
mobile mechanics’ wages would then be antithetical to the stated impact goal 
of increasing the number of automobile mechanics in the community. It is ob- 
vious that a large number of unanticipated impacts are clearly undesirable in 

a rationally managed system in that they represent a failure to account for 
important variables. 

Anticipated and unanticipated educational Impacts both deal with 
the effects of the end product of the educational process on societal vari- 
ables. These effects are not evident until after the educational product 
leaves educational space and returns to societal space; in this sense, they 
can be considered J ong- range educational impacts . The removal of certain per- 
sons from societal space and the allocation of funds to the educational pro- 
cess (e.g., the educational input) have some immediate educational impacts on 
societal space. For example, those persons who are temporarily removed from 
societal space into educational space are no longer an actual or potential 
part of the labor force, nor are they ’’out on the streets" for a good part of 
the day; funds which are allocated to education are no longer available for 
other uses. Thus, educational impacts can be classified in the following 
ways: ( I ) anticipated or unanticipated . (2) immediate or long range , and (3) 

personal Or societal. A suggested system for classifying different kinds of 
educational impacts is shown in Figure 2. Although these immediate impacts 
of the educational process on societal space occasionally are equivalent to 
the actual educational impact goals, for the most part societal decision 
makers are concerned with the long range, anticipated impacts of the end prod- 
uct of the educational process on societal variables space . They are also in- 
terested in how the educators’ achievement of educational impact goals wi 1 1 
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FIGURE 2: A System For Classifying Impacts Along Three Dimensions 
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contribute to the achievement of societal goals . 



I 1 • The Process of Establishing Value-Related Impact Goals 

In a rationally managed system the Impacts of education do not 
occur haphazardly. Instead, they represent the culmination of carefully 
planned, explicitly stated. Impact goals. At the state level of government, 
the members of the state legislature establish societal goals In the form of 
"desirable levels" of specified societal variables. The legislators then de- 
cide which socl£]_ service agency or agencies are likely to effect (e.g.. Im- 
pact upon) the existing levels and rates of those variables. The state pro- 
vides funds for that agency or those agencies and Indicates exactly which so- 
cietal variables are to be impacted and the extent of the impact by providing 
the agency or agencies with specific Impact goals. The process by which edu- 
cational impact goals are set Is a crucial aspect of the educational manage- 
ment Information feedback system. 

As previously mentioned, the setting of societal and agency specific 
Impact goals must be viewed in the context of the underlying societal values 
upon which these goals are based. Every society operates on the basis of cer- 
tain fundamental values (e.g., ideas or objects which members of that society 
consider to be of worth). It Is assumed that elected officials will act in 
ways which are consistent with these values. Thus, when state legislators 
a I locate money to certain social services In order to achieve certain stated 
societal goals, these goals ideally represent the legislature's perceptions of 
the ways in which society should be changed so that societal conditions will 
be more consistent with what the society has Implicitly or explicitly Indi- 



cated that it values. 




Thus, a prerequisite in the state legislature’s setting of societal 
goals and related impact goals is an awareness of those things which are of 
value to members of the society. Some things are of direct value to the in- 
dividual members of society (e.g., an adequate income); these are referred to 
as personal values . Other things are of value to the society as a whole 
(e.g., a low unemployment rate) and are referred to as soc i eta I va I ues . So- 
cietal values are often summations of personal values. ' However, the distinc- 
tion is useful for classification purposes. Once personal and societal val- 
ues have been identified, decisions must be made as to which values are of 
paramount importance at a particular time. Legislators must prioritize 
values because funds are limited and therefore their allocation must be care- 
fully planned so that the most important issues are sure to be dealt with. 

The decision about which personal or societal values should assume priority 
at a particular time is made on the basis of an examination of the existing 
levels of personal or societal variables. The legislators decide whether the 
existing conditions are consistent with their perceptions of societal values. 
When societal or personal values are jeopardized by existing conditions, they 
are likely to assume priority. 

We have classified societal values into four categories:* 

I ) Poi itica I soc i eta I and personal va I ues cons i st of those va I ues 
which concern the way in which the society and persons living 
in it are governed. Examples of political values are: equal- 

itarianism; freedom of the individual; a democratic form of 
government, etc. 

^Personal values are not listed separately as they are considered a subset of 
societal values. 
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2) Social societal and personal values consist of those values 



concerned with socially desirable behaviors and interactions 
of societal members as a group or Individually. Examples of 
social values are: social consciousness; tolerance; coop- 

erativeness; achievement; morality; etc. 

3) Cultural personal and societal values consist of those values 
concerned with the tradition, maintenance and advancement of 
the person or society. Examples of cultural values are: 

the worthiness of knowledge; health and safety; the Importance 
of leisure time; the importance of culture, etc. 

4) Economic societal and personal values consist of those values 

which concern the financial aspects of personal or societal 
life. Examples of economic values are: economic security; 

economic stability; economic equity, etc. 

As previously mentioned, legislators are expected to act in ways 
which protect, maintain and promote these societal and personal values. 
Therefore, If important personal or societal values are jeopardized by exist- 
ing levels of societal variables, citizens expect that their elected repre- 
sentatives, the legislators, will take measures (e.g., allocate funds) in 
order to achieve those levels of societal and personal variables which are 
consistent with related underlying values. Within the suggested categories 
of societal values stipulated above, Table I contains related societal goals 
and related, impactable societal variables.* 

After legislators have prioritized personal and/or societal values 
(e.g., made decisions as to which values are most important at a particular 
time), they must then make decisions about which societal variables should be 

•Since Table I would not fit in this Section where it belongs, we have made it 
a "tuck-in". It should be studied at this time. 
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TABLE Is Representative Classes ot Value-Related Societal Goals 
aed Related Impact I b lo Socl eta I Variables 



Tyoes ot 
Values 



Societal Values 



Related Societal Goals 



Existing Levels of Societal Variables (tiveeettble Variables) 



EgaJ I tar Ian Isa 



Individual Rights 



Representative 

Government 



Orderly Society 



Reduco Inequalities In opportunity due to discrimination 



Insurance of personal freedoms 



A concerned and knowledgeable cltlzonshlp 
Citizen participation In the running of government 
Preport lonate representation In government 
Power In the hands of the elected officials 



Law-eoldlng citizens 
Sa«ety in tho streets 



Levels and rates of minority group education, employment, 
salary, vertical mobility) attitudes towards minority groups 

lumbers of Civil Rights complaints over a parlod of tine 

levels and rates ot voting by comuntty citizens and 
state citizens 

Rate of citizen membership on governmental and local 
comnltteas 
Literacy rata 

Crime reto; Attitudes towards law enforcement by citizens 



Social Consciousness 



Social Plural Ism 



Cooparatlveness 
(Social Order) 



Achlevomont 
(Sel f-Roal tzatlon ) 



Satisfaction 

Recognition 



Pufcl Ic-spir l-cd citizenship 



Acceptance of divorsity and changa within the society 
Toiorance of cultural and ethic differences 
(Halting pot society) 

Citizens who adhere to societal norms 
Citizens who live and work wall together 
Avoidance of social disorganization (anomie) 

Citizens who make the most of themselves 



Citizens who aro happy at hone and at work 
Recognition of tha achievements of citizens 



Rate of participation In social ly-orl anted Institutions 
or groups 

Rate of community volunteer work 1 

Rate of donations to charities 

1 Citizen's attitudes towards diversity and change 
, Level of acceptance of minority group members 

. An Index of social disorder In the community or state 
\ *••9** misdemeanor rato; rate of arrests for drunken 

driving, etc.) 

Otvorco Rate 

Comparison of ability vs. achievement of citizens 

(o.g., educational level end job level competlbl I Ity)' 

Attitudes towards self and work 

Adequacy of existing Incentive end reward systems 



Knowledge 



Culture 



Hoalth and Safety 



Constructive Use of 
Leisure Time 



Activity 

(Protestant Ethic) 



Moral Ity 



Citizens who valuo knowledge (education) 
Availability of knowledge and information 



Maintenance and transmission of culture 
Availability of cultural resources 



A mentally and physically healthy citizenship 
Citizens who ara concerned and know I adgeab I o about 
health and safety 



Adequate loisure time 

Citlzons who uso their leisure time In beneficial ways 



Citizens who value work and are active 



Citizens who are morel In their behavior (i.e., honast) 
In accordance with societal values 



IT!;???.! 0 "*-* 1 * * ,ucat,0n » research, ate. 

Availability of libraries and other Intonation sources 
n state (e.g., f of I Ibraries; $ volumes per 
. library, etc., by coimngnlty. 

willingness to support cultural activities by citizen. 
Numbors and types of available cultural resources 
Rate of participation In social Institutions - I.e., church 
momborshlp, and cultural Institutions - I.e., museums 

" ental Mlness In the stato, by community 
Attitudes towards cleanliness, health, safety, etc. 

Number of health end safety Information sources available • 



Adequacy of current amount of leisure time 

Number s^and types of activities engaged In during leisure 



Attitudes towards work 

Behavior on tho Job - I.e., absenteeism rate; tardiness rate 
rate, etc. 

Attitudes towards honesty 

Rata of cheating on Income tax returns In the state, etc. 



U 



Type of 
Values 


Societal 

Values 


Related Societal Goals 
(Oast red Levels of Variables) 


Existing levol of Societal Variables 


Source of Information 






Increaso return on education to Individuals above 
existing rates by making education more efficient. 
(l.e.,*S). This In turn will Increase the 
economic efficiency of tho economy. 


Estimates suggest that 30f-30f of national Incoao 
represents a return to education | n the labor 
force. 


T. W. Schultz, "Investment 
In Human Capital", A mer. 
Econ. Rav.,( 1961 ),p1~Pl7. 




conomlc 

»rowth 


Income differential of X dollars exist between 
yearly Incomes of graduate compared to non- 
graduate. (Direct financial return to received 
of education). 


Census Bureau data show direct relationship be- 
tween the level of Income end the level of edu- 
cation. Generally the more education an 
individual receives, the higher his Income. 


I960 and 1970 Census Oata 






Ooes the occupational training provided In 
Massachusetts allow lobor market mobility? 

Intergenerat tonal changes in occupation - 
Workers will tend to move towards high wage 
occupations. 


Studies show that movements occur between occu- 
pations during a glvon worker’s lifetime and 
also that Intergenerat tonal changes In occupation 
occur. 

Improved labor mobility Improves the overall 
pattern of rasourco allocation whereas Intar- 
generatlonal changes Increase the economic oppor- 
tunities available to Individuals. 


L. Callaway, p. 33-64. and 
U. S. Department of 
Commerce, Bureau of Census. 
"Lifeline Occupational Mo- 
bTIIVor Adult MaTes", 
march, ivoz, facie i. 




; conomlc 


Reduce educational gap of 2 years between white 
and non-white to zero. 


Coleman Study shows non-white has meulan (aval of 
education (2) two years less than whites. Also, 
one year's education for non-whites Is equiva- 
lent to about 3/4 yoar of oducatlon fer whites. 


Coleman, et. al.» Equality 
of Educational Opportunity, 
U. S. Office ot td., 1966. 




>p port unity 


Provide graduate the opportunity to continue on 
to higher education end additional } of Income 
(financial option return to received of 
education). 


Education provides the opportunity for greduetes 
to obtain still further education anc the reward 
accompanying It. 


f bid. 


o 

X 

o 




Make poop re receive more general training and 
less specific training so they may be roro adapt- 
able to technical change. (Hooging option to 
adjust to technical change). 


Education may be thought of as a recce against 
technological displacement skills. 


Same es 1* 


X 

o 

o 

Ul 




Reduce Massachusetts unemployment rate to at 
least that of the national everage“nTo. . bv 
l.lf). T 


Federal Reserve figures Incicero thaT unemployment 
In Massachusetts as of Oocenter 1971 was 7.2S 
compared to a national average of 6. If. 


Ibid., p. ||. 




Economic 

Efficiency 


Reduca unemployment rata In selected areas within 
state to that ot the state average - by approxi- 
mately 1.3 f. 


Federal Reserve figures indicate that New Bedford 
(0.3f), Sprlngf lold (8.9f), end Lowell (9.0f) have 
unemployment rates substantially above the state 
avorage unemployment rate. 


Ibid., p. U. 






Reduce teenage unemployment rata to X t throuoh 
Investment In education. 


Teenago unemployment rate was 11.21 in 1966 and Is 
estimated to be I3f by I960 compared to a national 
average of 4.5f. 


L. Galloway, p. 117. 






Close average hourly earning gap between 
Massachusetts end U. S. (I.e., S. 171 by making the 
future Massachusetts labor force better educated 
and thereby more efficient. 


Federal Reserve figures show that average hourly 
earnings in Massachusetts are S3. 52 compared to 
>3.69 for the United States as of Oecorter, 1971. 


New England Economic Indicators, 
Federal Reserve Bank ot Boston, 
Feb. 1972, p.9. 




Economic 

Equity 


Reduce poverty In Massachusetts (currently xf of 
families) by Investments In education which will 
teach marketable skills. 


Poverty in the U. S. Is usually dofined as In- 
ability of a family to obtain a level of money 
Income in excess of approximately 13,000 per 
year (in 1937-59 prices). Poverty is partly 
due to lack of mrketablo skills due to tech- 
nological change and lack of educational oppor- 
tunities. 


L. Galloway, Manpower Economics. 
Irwin, 1971, ppTW. 






Reduce income gap and unemployment rote between 
negroes and whites In Massachusetts through in- 
vestment In education to this group. 


Unemployment rate of negroes to whites is 2; I 
thus causing an income gap between neQroes and 
whites. Basic causes are leek of educational 
opportunity, discrimination, etc. 


L. Galloway, Op. C 1 t. , p. 9. 




Economic 

Stability 


Reduce rate of Inflation In Massachusetts to 
that of the national average (l.o., approxi- 
mately 21). A core efficient lebor market 
brought about through investment In education 
will tend to produce e lower level of unemploy- 
ment, a higher lavel of output and presumably 
a lower level of Inflation. 


Consumer Price Index for Boston. Massachusetts,' 
tends to be above the national average. Fbr 
Instance, In October 1971, CPI for Boston was 
124.5 compared to 122.4 for U. S* 


Ibid., p. 17. 



manipulated (e.g., impacted upon) in order to bring existing levels and 
rates of high priority societal variables into harmony with related societal 
values. Ideally, then, legislators set goals for the society on the basis 
of underlying societal values. Two types of decisions can be made about the 
existing level of a societal variable: (a) it Is consistent with related 

underlying societal values; or (b) it Is not consistent with related under- 
lying societal values. Legislators establish societal goals on the basis of 
these decisions; specific impact goals are assigned to various social service 
agencies in order to achieve these societal goals. 

if certain existing societal conditions are deemed consistent with 
related underlying societal values, the legislators might establish as their 
societal goal the maintenance of the existing levels and rates of those so- 
cietal variables. The explicitly stated impact goal which the legislators 
would then pass on to the social services agency or agencies in order to pro- 
duce impacts on those variables is to produce a product which will have 
"zero impact” on those variables. If the legislators decide that the exist- 
ing levels or rates of certain societal variables are not consistent with re- 
lated underlying societal values of high priority they might decide that the 
existing levels or rates of those societal variables should be changed (e.g., 
either increased or decreased). The new level of the societal variable or 
variables which they expl icitly state that they wish to attain would consti- 
tute a societal goal. Explicitly stated Impact goals would then be passed on 
to those social service agencies which the legislators decide are best equipped 
to produce at least cost the desired impacts on the existing levels of those 
variables such that societal goals are achieved. 

Although our previous examples have only dealt with the potential 
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Impacts of the educational product on societal variables, many other social 
services or agencies can have Impacts on societal variables. Legislators 
must decide, on the basis of Information made available to them, which social 
service agency or agencies to allocate money to In order to get the best re- 
sults In terms of achievement of specific Impact goals and related societal 
goals at the least cost. The legislature. In effect, purchases the services 
of the social service agency or agencies which are most likely to contribute 

to the achievement of their specific societal goals. 

The Importance of explicitly stated Impact goals on the part of the 
legislature Is evident at this point. The particular social service agency 
which has been chosen to achieve the desired Impacts can only act rationally 
Ce.g., In accordance with those goals) If they are aware of them. Further- 
more, the legislature can hold the chosen social service agency or agencies 
accountable for the I r progress In achieving the specified Impact goals only If 

the agency or agencies have been made aware of what Is expected of them In 
terms of Impact goals.. 

In addition to stating specific Impact goals for social service 
agencies, the legislature also specifies the particular persons In societal 
space who are to be Involved In the fulfil Iment of these goals. The societal 
members Involved In or effected by the fulfillment of a societal or related 
Impact goal are actually an Integral part of the stated goal. Thus, In ef- 
fect the legislature states as Its societal goal and a social service agency’s 
related Impact goal that It wants specific outcomes for certain people In 
order to achieve this change In the existing level of a particular societal 
variable or societal variables. In terms of education then, the legislators 
(l.e., policy makers at the state level) determine both the educational Inputs 



(e.g„, which members of societal space should be exposed to the educational 
process in order to achieve a specified impact goal) and the particular im- 
pact goals which the educational product is expected to achieve (e.g., the 
educational product's effects on society). Educators, given educational In- 
puts and impact goals, then decide upon the product and process mix that will 
ach i eve the des i red Impacts. 

The process by which impact goals related to the achievement of 
societal goals are established can be summarized in the following series of 



(1) societal policy makers become aware of societal values . 

(2) societal policy makers make decisions about which of 
these values are most important ( prioritization of 
va I ues ) . 

(3) societal policy makers examine existing levels of societa l 
variables and decide whether these existing levels are con- 
sistent with related underlying societal values . 

(a) yes they are 

(b) they are not 

(4) societal policy makers determine explicit value-related societal 

2P. a , ls °n +he basis of the acceptability of the existing level of 
societal variables. 



events: 



(p) if the existing levels of value-related societal vari- 
ables are not considered acceptable, the societal goal 
would either be an increase or decrease in the existing 
levels of those variables. 
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(5) societal pol Icy makers decide which social service agency or 



agencies are most I Ikely, at least Cost, to produce desired Im- 
pacts upon societal variables so as to contribute to the achieve- 
ment of societal goals and a I locate funds to that agency or those 
agencies . 

(6) societal policy makers explicitly state impact goals (Including 
those persons in societal space who must be involved in order to 
ach I eve these goa I s ) + 0 ^ the particular social service agency or 
agencies which have been chosen to contribute to the attainment of 
societal goals through their achievement of the specified impact 
goals. 

(7) the chosen social service agency or agencies given the specific 
Impact goals and the related human and economic resources neces- 
sary to achieve this goal, then decide upon the process and prod- 
uct mix that will achieve the specified impact goals and produce 
this product. 

(8) societal policy makers then evaluate the particular social service 
agency or agencies on the basis of their achievement of the stated 
Impact goals, and their corresponding ability to contribute to the 
achievement of related societal goals. ! 

(9) if the social service agency has satisfactorily achieved the 
specified impact goal, the societal policy makers can turn their 
attention to the achievement of other impact goals which could con- 
tribute to achievement of related societal goals. If the impact 
goal has not been achieved, the societal pol Icy makers might decide 
to assign the Impact goal to a different social service agency; the 
entire process woutd begin again. 



The structure of the process for establishing and assigning Impact 
goals which contribute to the achievement of value-related societal goals Is 
depicted In Table 2.* The example of the process by which the number of auto- 
mobile mechanics In the previously described community was changed In accord- 
ance with a specified Impact goal that contributed to the achievement of a 
value-related societal goal Is provided In order to Illustrate this process. 

The following Is an example of the process by which Impact goals 
contribute to the achievement of value-related societal goals. At a given 
time the citizens of the state complain about the Increasing Incidence of 
robberies. The citizens of the state place a high value on being able to 
walk safely on their streets; they now feel that their societal value "law 
and order" Is being seriously jeopardized by the high crime rate' In their 
state. The citizens write letters to their representative In the state legis- 
lature In the hope that something can be done about their problem. 

The state legislature received these complaints and conducts an 
Investigation of the current level of robberies In the state. They discover 
that the complaints are well grounded. They also discover that most of the 
robberies are committed by poor youths In that community. The state legis- 
lature Is aware of several other problems In the state (e.g., a high un- 
employment rate, a large number of families living In sub-standard housing, 
etc.). The members of the legislature decide that the threat to the societal 
value of law and order is more serious at the current time than the threats 
to other societal values as posed by the Incidence of unemployment or sub- 
standard housing (e.g., equa I Itarlanl sm or the work ethic). This decision 
Is an example of the legislators' prioritization of societal values on the 
existing level of several societal variables. 

¥ See page 22. 
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The members of the legislature also decide that the current level 
of robberies In the state Is In disequilibrium with the societal value "law 
and order” and therefore should be decreased. Currently, the average number 
of robberies committed per year in the state is 700. (This Is the existing 
level of the societal variable, "number of robberies comnitted in one year"). 
The legislature decides that the number of robberies In the state should be 
reduced to a maximum average of 100 per year; this level is deemed to be more 
consistent with the societal value "Law and Order". Thus, a maximum average 
of 100 robberies per year is the legislature's stated societal goal. 

There are several social service agencies which indicate that they 
can produce a product which will have the desired impact upon the robbery 
rate and thereby contribute to the achievement of that societal goal. Each 
of these agencies petitions for funds. For example, the police claim that 
fewer robberies would be committed if they could hire more patrolmen. The 
prison officials state that they can reduce the number of robberies In the 
community by rehabilitating those youths who are caught committing the crimes 
and consequently enter their institutions as criminals. The housing offi- 
cials claim that fewer robberies will be committed if the youths who are com- 
mitting these robberies live in a better environment. The welfare officials 
state that if welfare payments were increased there would be less motivation 
for committing robberies. The educationalists claim that they can produce 
an immediate impact on the level of robberies, by removing young persons in 
that community from the streets while they are being educated. In addition, 
education provides long range impacts on several personal and societal vari- 
ables, including the robbery rate, since those youths who are exposed to the 
educational process will re-enter society with newly acquired ski I Is. They 
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will be more likely to get Jobs and become contributing members of society 
and therefore less likely to commit robberies. 

The educationalists present evidence that people who are employed 
are less likely to commit robberies. They indicate that some likely addi- 
tional impacts of the educational product on society will be increased money 
available for other uses as a result of the decrease in money spent to pre- 
vent robbery, a decrease in the levels of unemployed persons and persons re- 
ceiving welfare; spillover benefits to the next generation of children and a 
long-range impact on the robbery rate as a result of the fact that these more 
advantaged children will be less likely to commit crimes. The legislature 
decides that the educationalists are in a very good position to attain both 
Immediate and long range Impacts on the societal goal of a reduction In the 
robbery rate, while the police are in the best position to produce immediate 
Impacts on this goal. They allocate funds to the schools, specif ica I ly in- 
dicating that their long and short range Impact goal is a specified reduction 
of robberies committed by disadvantaged youths; they allocate funds to the 
Police Department with the understanding that they are to produce an imme- 
diate impact on the robbery rate. Thus the legislature has assigned impact 
goals to two social service agencies in the hope of achieving their societal 
goal . 

The educationalists, given the inputs "disadvantaged youths" and the 

societal goal "a maximum average of 100 robberies per year" choose the process 

which they feel will result in a product that, will have the desired impact. 

For example, they might decide that disadvantaged youths would profit most 

from a vocational education program consistent with their ability to get Jobs 

upon graduation, rendering them less likely to commit robberies. The Police 

Department might hire more patrolmen with their additional funds in order to 
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achieve an immediate impact on the number of robberies committed by disad- 
vantaged youths. 

After one year the legislature assesses the immediate Impact that 
both the educationalists and the policy have had upon the robbery rate of 
disadvantaged youths. They decide that these two social service agencies 
are favorably impacting upon their societal goal. After several years of 
funding education for disadvantaged youths, as well as providing funds for 
added policemen the legislature re-examines the average number of robberies 
committed In the state over a year's time. They find that the average num- 
ber of robberies per year has dropped from 700 to 200. (Thus, 500 robberies 
per year represents the actual impact of the agencies' product on the societal 
variable, "average number of robberies per year"). The legislature decides 
that although their stated societal goal has not yet been achieved, both the 
educational product and the additional police protection are having a sig- 
nificant impact on the average number of robberies per year and therefore 
should continue to be funded in order to bring that societal variable (the 
robbery rate) into equilibrium with the underlying societal value of safety 
In the streets. This simple example illustrates the process by which value- 
related societal and Impact goals are established and dealt with." 

IV. Conclusion 

The primary purpose of this section of Occasional Paper #5 is to 
define and discuss the Impacts (from the educator's perspective) of the edu- 
cational product on personal and societal variables and the relationship of 
these impacts to the achievement of societal goals. A tentative process was 
established for those persons who are charged with the responsibility of 

*Th Is example Is expanded upon in Occasional Paper #6. 
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of managing societal goal Identification and achievement. It was suggested 
that decisions concerning societal goals and the assignment of impact goals 
In order to achieve societal goals should always be made in the context of 
underlying societal values. It was also stressed that those persons who 
assign impact goals to social service agencies, such as education, must make 
goals explicit if they hope to operate in a rational manner, one which per- 
mits accountability between societal goals and service agencies. 
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Sect Ion I , Part 2 



EDUCATIONAL INPUT SPACE AND STUDENT SPACE 

Educational Input space consists of descriptions of those economic 
and human resources outside of educational space (e.g., in societal resources 
space ) which, through a decision of policy makers at the state level, are 
placed into educational resources space. (The actual process by which this 
occurs was described in a preceding section of this paper). In Occasional 
Paper #2, two major categories of educational inputs were established: 

I) human and, 2) economic. Economic inputs, when in educational space, 
become educational capital; human inputs when in educational space, • 
become students. Educational decision makers make use of informa- 
tion which describes human educational inputs (e.g., human input 
mixes) in their creations of student mixes. Information describing 
human educational inputs is stored in student space). 

The Purpose of the Del I neat I on of Human Educational Input Space 

As previously mentioned, human education input space consists of 
information (e.g., levels and rates of variables) which describes those per- 
sons sn societal space who are designated (by societal policy makers in ac- 
cordance with specified impact goals) to be placed into educational space. 
Configurations of those persons along societal ly specified dimensions const!- ' 
tute human input mixes . For example, human educational inputs might be 
classified within societal space according to range of I.Q. scores as bright, 
normal or subnormal; according to racial characteristics as Negro or 
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Caucasian; according to parents' socio-economic status as underprivileged, 
privileged or highly privileged, etc. An example of a human educational 
Input mix might be all those underprivileged Caucasian Individuals with I.Q.'s 
In the normal range who obtained a. high score on the mechanical aptitudes 
section of the D.A.T. 

Once the human educational inputs are actually placed within edu- 
cational space, they become students. Educators make use of the Information 
provided by societal classifications (e.g., Input mixes) In order to regroup 
the human educational Inputs (now students) Into student mixes . Student 
mixes are determined by educators In order to track those students who are 
similar along certain educator-specified dimensions (e.g., by student mix) 
into that process mix (e.g., the particular educational process) which will 
produce at the least-cost (money and time-wise) the optimum educational prod- 
uct (e.g., product mix) most likely to attain specified (.by policy makers at 
the state level) Impact goals. Thus, educators would use the Information de- 
scribing human educational Inputs by mix to form educationally relevant 
groupings of those Individuals (e.g., student mixes). An example of a student 
mix based on the Input types described above might be all of those students 
from underprivileged backgrounds with I.Q.'s In the bright range. 

Thus, the delineation of human educational Input space Is of as- 
sistance to educators In the formation of student mixes. Under Ideal circum- 
stances, In the absence of constraints, the educational decision maker could 
assign each student individually to the particular form of instruction (e.g., 
process mix) that would be optimum for that student. In reality, however, 
limited funds are available to education. For this reason, Individualized 
Instruction simply Is not economically feasible. The economically feasible 
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alternative to Individualized Instruction Is Individually prescribed In- 
struction. Educators, by determining on the basis of Individual student char- 
acteristics and descriptions the student mix to which a particular student 
should be assigned and which process mix Is best for students of that par- 



ticular mix, are, In essence, prescribing individualized Instruction. Hope- 
fully, a relatively small number of effective ways to group students will be 
Identified. Knowledge of a finite number of effective student mixes will 
enable educators to Increase their ability to accurately predict which pro- 
cess mixes would be optimum for given student mixes In terms of the achieve- 
ment of a given educational product. Del i neation of human educational Input 



which the student possesses and student description variables - descriptions 
of those things In societal space which the student experiences as part of 
his environment prior to and during his experience In educational space. 



A. Biographical Descriptive Variables - l.e., the student's sex, birth- 
date, racial origin, birth order, languages spoken, etc. 

B. Physical Descriptive Variables - l.e., height, weight, physical 
defects, mental and physical health, etc. 



C. Personality Trait Descriptive Variables - l.e., perceptions of the 
self, cognitive style, personal I ty traits, soc la I behaviors, asplra- 



S' 

V: 



space contributes to the educators' ability to define those student mixes. 



Suggested Classes of Representative Variables With! n Student Space 



Student space contains two major categories of descriptive variables: 
Student characteristic variables - descriptions of those characteristics 




I . Suggested Representative Classes Of Student Characteristic Variables Are : 



&: 



tlons, etc 
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D. Interest , Value and Attitude Descriptive Variables - l.e., voca- 
tional Interests, attitudes towards work, attitudes towards school, 
values, etc. 

E. Achievement Descriptive Variables - l.e., Reading and arithmetic 
scores, vocational achievement prior to high school, general edu- 
cational development.. 

F. Ability Descriptive Variables - l.e., verbal and non-verbal Intelli- 
gence quotients, differential ability scores, etc. 

II. Suggested Classes of student description variables are: 

A. Family Characteristic Descriptive Variables : 

1. Biographical Variables Describing Each Parent - l.e., educational 
level, urbanism of background, age, mental and physical health, 
father's occupation, etc. 

2. Family Descriptive Variables - l.e., size of fami ly, sex and 
ages of children, structural Integrity of the family, etc. 

3. Home Characteristic Descriptive Variables - l.e., size of home, 
sleeping accommodations for children, number of different types 
of Items such as televisions, radios, books and magazines In the 
home, dominant language spoken In the home, student's perception 
of the home environment, etc. 

4. Socio-Economic Descriptive Variables - family Income level, 
parents' occupations and usual employment status, degree of 
economic independence, adequacy of housing etc. 

5. Parental Values. Attitudes and I nterest Descriptive Variables - 
i.e., parental presses such as social press, expectations for 
themselves and their chi Idren, i.e., aspirations; parental 
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attitudes toward education and the educational progress of their 
children; cultural pursuits, values, etc. 

B. Peer Group Characteristic Descriptive Variables 

1. Description of peer groupings and distribution of members. 

2. Description of perceived expectations of peer group on members’ 
behavior, including achievement In school, usefulness of school, 
group loyalty, family loyalty, etc. 

3. Description of perceived influence of identified peer groups on 
self expectations and behavior. 

C. Neighborhood Characteristic Descriptive Variables 

1. Population Descriptive Variables - l.e., number of people and 
population density, median income and educational level of resi- 
dents, type of neighborhood (urban-rural, residential-industrial), 
crime rate, rate of mental Illness, racial, religious and ethnic 

makeup, predominant language, immigration and emigration rates, 
etc. 

2. Economic Descriptive V ariables - l.e., predominant socio- 
economic status of neighborhood, per capita Income, predominantly 
occupational classes of residents, predominant level of housing, 
welfare rate, employment and unemployment rate, horizontal and 
vertical mobility, etc. 

3. Soclo-Cultural Descriptive Variables - i.e., educational re- 
sources available, such as number of libraries and number of 
volumes per library; cultural resources available such as number 
of movie houses, theatres, museums; number and type of health 
facilities available, etc. 
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4. Attltudlnal and Value Descriptive Variables - l.e., community 

Involvement In, support for and attitudes towards education, etc. 

B. City or Town Characteristic Descriptive Variables - these wou I d be 
the same as the neighborhood variables, but on a larger scale. 

Measurement of Representative Classes of Variables Within Student Space 

Information concerning variables within student space (e.g., student 
characteristic varlabl es and student description variables ) will be acqu l red 
In two ways: (l) through analytic data - e.g., measurement Instruments and 

(2) through descriptive data - e.g., questionnaires. All analytic data (with 
the exception of very gross data required for census Information) wl I be col- 
lected on a sample basis only. Descriptive data, depending on Its complexity, 
will be collected on a census and/or sample basis. The actual question of the 
measurement Instruments will be dealt with In a later paper. At the current 
time, however, some suggestions have been made concerning possible 
instruments. Table 3 contains some Instruments suggested for measuring repre- 
sentative classes of the two major categories of variables within student space 
( student characteristic variables and student descriptions variables ) as well 
as some of the variables within the representative classes of variables 
categories. 
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TABLE 3: Measurement of Representati ve Class of Ncneconomi c Input Variables 
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FIGURE I: Oeplctlon of Static Systems Space 

(Arrows Indicate Important dynamic aspects). 
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Educational managers then determine product and process mixes within educational space 
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space. In societal space, educational product Impacts upon existing levels of 
societal variables ( educational pre- Impact space ), resulting In educational Impact 
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Section 2, Part I 



Process Space 

In Occasional Paper #4 It was stated that "the model of process 
space was set up basically to provide an efficient method for dealing with 
process information." A simplified example of the storage and retrieval of 
an isolated variable "two students working on a clutch" was offered. It Is 
necessary, at this time, to emphasize that one of the major purposes of 
MISOE is to be able to detect, through observation of naturally occurring 
phenomena, the particular combination of process factor variables which con- 
stitute the optimum educational program for specific objectives within occu- 
pational education programs, blocks and units, for specific student types; a 
combination of process factor variables Is referred to as a process mix. 

In reality. Information about the relationship between the singular 
process variable "number of students working on a clutch" and the product ob- 
jective "clutch assembly" Is meaningful only when viewed In the context of 
the particular process mix (e.g., combination of human and physical process 
factor variables In time) of which this variable Is a single element. (Some 
specific examples of process mixes will be given at a later point In this 
paper). Thus, the relationship between the process variable, "number of 
students working on a clutch" and the product objective "clutch assembly" 
must be viewed In the context of the other process variables which are simul- 
taneously related to that product objective. In Occasional Paper U process 
variables were categorized Into three process factors. Examples of process 
variables which might be part of the process mix In which "two students per 
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clutch” occurred are listed below according to the process factor which they 
would be classified under: 

a) physical factor variables - e.g., the physical setting in which 
learning occurs; the Instructional materials employed; etc. 

b) human factor variables - e.g., the teacher’s operational be- 
haviors; the teaching method or approach; the teacher's per- 
sonal characteristics; characteristics of the learners; expected 
learner behaviors; the perceived learning environment; etc. 

c) organizational factor variables - the organization of the human 
and physical factors in time, e.g., the amount of time spent in 
teaching a particular objective. 

Educational researchers have proposed an alternative (albeit related) cate- 
gorization of process variables into the following categories: 

1. The Setting - physical, nonphysical 

2. The Teacher 

3. The Teaching Method 

4. The I nstructlonai Materials 

5. The Learner’s Behavior 

Regardless of how the process variables are categorized, however, (we will 
stand by the 3 factor categorization tn Occasional Paper #4) it is essential 
to recognize that the learning process (e.g.. Instructional event) consists 
of a complex array of interactive process variables; any one variable must be 
described In the context of the process mix in which it occurs. Therefore, the 
univariable approach to the storage and retrieval of process information 
described in Occasional Paper #4 must be expanded in order to handle the 
complex array of interactive process variables that constitute a process mix. 
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(The expansion of the storage and retrieval system described in Occasional 
Paper #4 in order to handle process mixes as well as process variables will 
be described at a later point in this paper). 

In addition to the advantage that the process-mix approach to 
process space offers in terms of MISOE's ability to describe an event as com- 
plex as the instructional process, the following advantages are to be gained 
from Increased knowledge concerning the optimal product mix for a given input 
mix in order to achieve a specified product mix. Knowledge of the optimal 
process mix: 

a) allows prediction of expected output for given levels of ex- 
penditures by specific process mixes for determined student 
types . 

b) allows for specification of ' the economic inputs required to 

obtain product goals for given student types by prescribed 
mixes. 

c) allows for the prediction of efficient process alternatives by 
providing knowledge about the relative weights of individual 
process variables within a process mix in terms of their rela- 
tive contribution to the achievement of specified objectives by 
a given student type. Undoubtedly, certain process variables 
within process mixes will be found to be more- intimately con- 
nected to achievement of specified objectives than others. 

Those process variables would then be heavily weighted within 
that process mix. For example, it might be found that "the 
number of students working on a clutch" Is more strongly related 
to the achievement of the objective "clutch assembly" than 
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another element of the process mix In which that variable 
occurred, such as "age of equipment." Thus, "number of students 
working on a clutch" would be more heavily weighted within that 
process mix than "age of equipment." Hopefully, some process 
variables will be determined to be strongly related to achieve- 
ment over most If not all objectives within and among programs. 
Those process variables would be heavily weighted within and 
across appropriate process mixes. For example, It might be 
found that the process variable "teacher knowledge of subject 
matter" Is very strongly related to achievement of behavioral 
objectives across all programs, blocks and units. Thus knowl- 
edge of the balance of process elements within and between pro- 
cess mixes will enable educators to develop those mixes which 
are most efficient In attaining a stated object (e.g., product 
mix) given a certain student type (e.g.. Input mix). 

In summary, the process space model must be able to deal with both 
the Individual process variables which are part of a process mix (this knowl- 
edge Is necessary In order to describe the process mix In terms of Its com- 
ponents), and the complex array of variables which simultaneously constitute a 
process mix. It Is assumed that the process mix will vary by program and by 
student type. If an educational process can be defined as a mix of human and 
physical factors In time (e.g., a process mix), then the components of this 
mix and their balance or weighting are crucial variables In terms of making 
decisions or predictions which concern the process of education. Given an In- 
dividual process variable It would be desirable to be able to determine the 
weighting of this variable (e.g., Its mixabi I Ity within and/or over process 
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mixes In terms of Its relationship to achievement of a specified objective or 
mix of objectives by a particular Input mix). Given a particular process mix 
It would be desirable to know the Important process variables of which this 
mix Is composed and the relative weightings of these variables. Hopefully, a 
good deal of this type of knowledge can be gained through simulations of 
process mixes (see Occasional Paper #6). 

A. Deta 1 1 ed Description of a^ Process Mix 

A detailed description of a process mix Is offered below in order 
to demonstrate the complexity of the interactive Information that the process 
space model must be able to accommodate. This example describes a process 
mix that might contain the variable described In Isolation In Occasional 
Paper #4, "two students working on a clutch". 

In Occasional Paper #4, an Investigator was sent In to describe the 
clutch unit In the power train block of the automotive program in Country Vo- 
cational High School. He was told which human, physical and organizational 
variables he should look for. This Is the process mix which he described. 

A. General Setting - Country Vocational High School serves a lower- 

middle class, predominantly Irish-Catholic suburban community outside 
a large city. The community actively supports the school both fi- 
nancially and attltudinal ly. It Is a self-contained secondary school, 
offering a variety of vocational -technical programs and an academic 
program. The school Is over forty years old and Is slightly over- 
crowded. The square foot value of the building was $25 when con- 
structed. The automobile mechanics program provides for 25 square 
feet per student. Both students and teachers perceive this as 

- 41 - 



54 



Inadequate. The local school board determined that the school must 
choose Its students from Junior high school graduates within the 
suburban area that it serves. No other constraints are placed upon 
"recruiting" students. 

Although all students who apply to the school are required to 
take the D.A.T., the director personally interviews all applicants 
and states that his primary criterion for acceptance is his percep- 
tion of the student's expressed interest and motivation in learning 
a vocation, regardless of previous grades or test scores. There- 
fore, the range of abilities of students In the school as a whole is 
quite wide. All students take the same courses in their first year 
'Introduction to Vocations", but in the second year they must choose 
one program. The chairman of the automotive mechanic department 
has decided that only those students who scored acceptably high on 
the D.A.T. will be admitted into this program. Therefore, the range 
of abilities of students within the automotive mechanics program is 
limited to a select group of students. All students In the automo- 
tive mechanics program are male since In the past females have not 
applied. (This might change in the near future). 

The school's principal fosters strict enforcement of the school's 
rules. The students perceive the general disciplinary atmosphere as 
being "strict but fair." It is stressed that students must act "pro- 
fessionally", especially when In class. After the first year almost 
all of the students in all programs throughout the school participate 
in a "cooperative program".* The state has stipulated that at least 

^Cooperative programs allow students to spend part of their school time ac- 
tually working under cooperative school- industrial supervision in an actual 
"real world" setting. 



equal time must be spent In school as on the job, and that the 
cooperative program can only occur during a student’s senior year. 
Therefore, throughout all programs in the school, students spend 
one week in school and one week working in the related, cooperative 
setting. Half of the eligible students are scheduled to go out of 
school into cooperative education each week. 

All students spend three years in the program into which they 
are placed (usually this is the program of their choice, if they are 
qualified according to the department chairman, and if there Is 
enough room). Within a program all students are required to take 
the same blocks, component units and corresponding objectives in the 
same order and over the same period of time. The blocks and their 
component units were sequenced according to the .adjudged difficulty 
of their corresponding objectives. Therefore, all students in the 
first year of the automotive program are placed into the clutch 
unit of the power train block of that program at the same time. All 
are expected to master the three associated objectives (one of which 
is "clutch assembly" within the same period of time. Within units, 
however, the order in which the objectives were learned was variable 
among students. This was primarily because of a shortage of equip- 
ment in some units. Thus, students could work on a different part 
of the same piece of equipment at the same time. Students spend 
three weeks studying the clutch unit and then move on to another unit 
within the power train block. 

Evaluation of students’ progress within the automotive program 
across ail blocks on unit-related objectives is optional; however, 
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students move on to the next unit and related objectives regardless 
of their previous performance. At the end of the academic year stu- 
dents are evaluated on a sertes of objectives which span the whole 
program; If they do not perform satisfactorily they are dropped from 
the program and are offered the alternative of beginning another pro- 
gram one year behind or going to a regular high school. 

B. Specific observations on the Instructional events related to the 
teaching and learning of the three behavioral objectives associated 
with the clutch unit of the automotive mechanics program In Country 
Vocational High School follow: 

The classroom environment was relaxed and open. There was one 
teacher In a room of twenty students. It was somewhat crowded. The 
teacher encouraged students to work Independently of him and consult 
him only If they were unable to work something out for themselves. 
Consequently, there was a minimum of student-teacher Interaction. 
Students, however, were encouraged to Interact with each other in 
solving problems. The students who caught on faster were reinforced 
for helping students who had problems. However, the teacher stipu- 
lated that students should try to solve their own problems first, and 
that help from other students was limited to verbal explanation so 
that each student would do the actual work by himself. Students were 
supplied with detailed manuals from which they were to work. At no 
time did the teacher lecture to the class as a whole. 

The teacher used a problem-solving approach In deal ing with 
students who sought his help. When students consulted with him he 
would ask them what they thought they should do rather than telling 
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them what to do. He encouraged them to try out many different solu- 
tions, always explaining that they could learn from their errors. 

After. trying several different approaches, if they still could not 
solve their problem, he would verbally explain, while demonstrating 
on the equipment, how this problem could be solved. 

The teacher was highly experienced and competent. The students 
Indicated that he was always well prepared for class. The students 
perceived the teacher as being somewhat introverted; the less out- 
going students indicated that this discouraged them from attempting 
to interact with him. 

There were three behavioral objectives that students were to 
learn within this unit. Students were given one week in which to 
learn each objective and then would proceed to the next. The order 
in which these objectives were to be learned was varied among the 
twenty students in order to allow for two students working on one 
clutch at one time. The two students who shared a clutch would 
each work on a different behavioral objective involving a different 
part of the clutch over a one week period. The next week they would 
switch, etc. 

Some Suggestions on the Storage and Retr i eva I of Process Mix Information 

The preceding example Illustrates the complexity of Information which 
must be dealt with when storing process mix information. The storage and re- 
trieval system developed In Occasional Paper #4 was directed at the storage and 
retrieval of a single process variable. As previously mentioned, each process 
variable is observed (in a systematic and usually quantifiable way) in the 
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naturally occurring environment In the context of a unique process mix (e.g., 
a unique combination of simultaneously occurring process variables). Although 
knowledge of the Individual variables of which a process mix Is composed Is 
Important, It Is equally, if not more, important to be able to have knowledge 
of the Interactions of Individual process variables within a particular pro- 
cess mix and over several different process mixes. 

A. Storage and Retrieval of Historical Staf Ic Process Mix Information 
The first step In the development of a storage and retrieval system 
for process mix information Is the development of a system for the 
storage of historical process mix data (e.g., the storage of all 
variables which constitute a particular process mix within a natu- 
rally occurring environment). In the detailed example of a process 
mix It was stated that the Investigator was told which human, physi- 
cal and organizational process factor variables he should describe. 
The recording and storage of process mix information will be simpli- 
fied through the use of a standard observation form developed for 
each variable within programs, which will describe those human, 
physical and organizational process factor variables which are con- 
sidered to be of significance. Note then that process mixes would 
basically be similar In terms of the dimensions that they included. 
Differences between process mixes would be: 

a) in terms of the levels and rates of those dimensions. 

b) in terms of the presence or absence of certain relatively 
unique dimensions. 

Thus, rather than writing an essay to describe a process mix, an Investigator 
will rely on pre-tested, standardized instruments. (Each variable will be 



referenced with the appropriate physical or organizational process factor 
address, described in Occasional Paper #4, in which it should be stored). 

The process variable storage and retrieval system developed in Oc- 
casional Paper #4 could be expanded to accommodate the storage of process 
mix data by the addition of a process mix identification number to the pro- 
cess variable profile code which is stored along with each variable (see Oc- 
casional Paper #4, page 15). This number would identify the particular pro- 
cess mix in which a given process variable was observed; all other process 
variables observed within that mix would contain that same process mix identi- 
fication number in their profile code. In addition, a cost figure would be 
attached to each process mix as well as each process variable within a mix. 
(Economic aspects of process space wilt be discussed in the following section 
of this paper). The user of the Process-Space Index described in Occasional 
Paper #4 (see page (8) could then request two basic types of information about 
a particular process variable. (Note that some modifications of the Suggested 
Variable Profile Form described on page 20 of Occasional Paper #4 are required 
to accommodate requests for the information): 

I ) What ar e the other human, physical and organizational process 
factor variables which constitute the process mix in which this 
particula r variable was observed , and what are the costs .associ- 
ated with each of those variables and that process mix as a whole? 
(e.g., information concerning a variable within a process mix). 

In which other process mixes did this variable occur and what are 
the cost factors associated with each of those mixes? (e.g., in- 
formation concerning a variable over several process mixes). 
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Storage and Retr leva I of Process Mix Data 

Once historical process mix Information Is collected and stored, 
the analysis procedure can begin. Although we do not know at this 
point exactly how process data will be analyzed, we do have some 
definite Ideas about the types of Information which we would like the 
analysis to yield. (Note that the dynamic Issue of process-product 
analysis will be dealt with in Occasional Paper #6). As previously 
mentioned. It would be extremely desirable to be able to determine 
the mixability of a given process variable within a particular pro- 
cess mix and over many process mixes (e.g., by determining the rela- 
tive "weighting of that variable" through regressidn analysis or the 
amount of variance that It accounts for In terms of product data 
within and over process mixes). Thus, some additional bit of Informa- 
tion which might be stored with each process variable would be a num- 
ber which Identifies the "weight" of that variable within the mix In 
which It was observed and the average weighting of that variable over 
all mixes In which It occurred. The Process Index described In Oc- 
casional Paper #4 might then Include a listing of those process vari- 
ables, by program, which consistently account for a large percentage 
of variance In terms of product data. 

One of our questions at the current time concerns the genera I - 
Izabillty of data which describes the weighting of a variable within 
one process mix to that variable's weighting within other process 
mixes. For example. If two process mixes are similar on all dimen- 
sions except for the levels and rates of the variables of which they 
are composed, would knowledge of the relative weight of one given variable 
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within one of those mixes say anything about that variable's weight 
within the other mix. These questions will be addressed in the Oc- 
casional Papers treating analysis. 

In addition to information which describes elements within 
process mixes, we hope to be able to say something about process 
mixes as a whole on the basis of the ana lysis' of process data. For 
example, we might want to provide a listing of the most commonly oc- 
curring process mixes by program, including their costs and the most 
effective least-cost process mixes by program (In relationship to 
product data). These mixes might be listed in the Process Space 
Index described In Occasional Paper #4. The user could then request 
an Item-by-ltem analysis (in terms of cost and weighting) of the 
variables which constitute a particular process mix. 

The actual storage and retrieval system for these types of pro- 
cess mix data will be developed at a later time. It is hoped that 
the process space section of the paper offers an Idea of the kind of 
information In which we are Interested, in terms of process data, as 
well as some of the unresolved questions at this point in develop- 
mental time. 

Suggested Class of Representative Process Variables and Suggested Measurement 

Instruments 

Table 4 contains a very tentative listing of suggested classes of pro- 
cess variables and related measurement instruments. We have not as yet been abl 
to devote the necessary time to this extremely important area; process variables 
will be fully dealt with in a later paper. A major instrument for examining 
process will be the TV camera, used In conjunction with a panel of Judges. 
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TABLE 4 (Cont'd.) 

of Variables Suggested Measurement Instruments 



i 

t 




ERIC 



66 



TABLE 4 (Cont'd) 

Classes of Variables Suggested Measurement Instruments 



Section 2, Part 2 



ECONOMIC ASPECTS OF PROCESS SPACE 

I . Cost Accounting System - Census 

Anticipated Information on enrollment, expenditures, and program 
objectives are necessary prior to the start of the school year so that they 
can be used as a planning device by vocational administrators at the state 
and local level. Before going Into the cost accounting system, It will be 
necessary to ask the local cities and towns to estimate the amount of local, 
state, and federal funds they anticipate spending during the next school year. 
They must provide the source and amount of their anticipated expenditure for 
the coming school year - this represents dollar expenditure inputs Into the 
IPPI model. It should be pointed out here that the expenditures at the local 
level not only Include the expenditures made by the School Committee (Table I 
“ State Year End Report), but also expenditures of other departments (I. e.. 
Public Works) provided to the School (Table II - State Year End Report). 

Since there Is no way of knowing what Table II expenditures will be until the 
end of the school year. It Is possible that last year's figure could be used 
as a reasonable estimate. 

The Inputs for the cost accounting system- (census) are anticipated 
expenditures from all levels of government; enrollment Information which must 
be broken down by sex, race, handicapped and disadvantaged students served, 
programs and program level; total number of teachers and teachers by program; 
expenditure of PL 90-576 by program, by school and by city or town. Also, 
anticipated year end performance objectives must be presented by programs, by 
program level, by school type and by city or town. 



TABLES 

Cost Accounting System - Census 



Current Expenditures By Program : 
a) Vocational Training Cost 

" Salaries of vocational teachers 3 ^ 

(Including those of related teachers' 
and department heads' salaries. 

- Supplies and textbooks xx 

” Operation and maintenance of plant xx 

expenditures (Including related 
teaching areas) 

Total Current Expenditures - Vocational $xxxxx 



b) Academic Training Cost 

“ Administration expenditures 

“ All Instructional expenditures not 
Included In (a) above, such as academic 
teaching salaries and salaries of sub- 
stitutes, library, audio-visual , guidance. 

“ Other school services 

- All operation and maintenance of plant 
expenditures not Included In (a) above. 

- Fixed Charges 

Total Current Expenditures - Academic 



$ xx 

XX 



XX 

XX 



XX 



$xxxx 



Capital Expenditures By Program: 

Implicit Rent (estimated by formula) 

Total Program Expenditures (Summation of Current and 
Capital Expenditure) 

Average Cost Per Pupil (Total Program Expenditures 

Divided by Enrollment) 



Sxxxx 

$xxxxx 

$xxx 
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The suggestion has been made In the Occasional Papers that the cost 
accounting system be kept simple for the census data. However, vocational 
administrators have stated that the reason why many of their day programs are 
high cost Is that none of the day school expenditures are prorated to adult 
groups and MDTA groups which use the facilities after day school classes have 
terminated. A way to solve this problem would be to prorate the 4000 account 
(Operation and Maintenance of Plant) to the various groups who use the same 
facilities on the basis of their usage. Also, depreciation of equipment and 
building should be handled in a similar manner If several groups use the same 
facilities. 

The above suggestion would make the gathering of, census data 
slightly more difficult, but It would Indicate to vocational administrators 
that MISOE recognizes the problem and It would also provide a bridge that 
vocational administrators could use In relating their individual programs to 
sample Information. For example, to prorate operation and maintenance cf 
plant expenditures to various educational groups, vocational administrators 
would first have to determine the square footage used by the program In re- 
lation to the whole school’s square footage. Thus, if the electrical program 1 
operation and maintenance of plant expenditure was $1000 and the day school 
program used the facilities 900 hours, and the adult program used the facili- 
ties 100 hours, the respective charges .would be $900 and $100. This approach 
would also force vocational administrators to obtain floor space Information 
before they had programs selected for use In the sample. 

In the census, only current expenditures (1000-5000) should be con- 
centrated upon. Past studies have Indicated that teachers’ salaries. In- 
cluding department head’s salary, supplies, and textbooks account for approxi- 
mately 70 per cent of total current expenditures with teachers’ salaries 



alone being approximately 60 per cent of the total current expenditures. 

Thus, the direct allocation of vocational teachers 1 salaries (Including those 
of related teachers’ and department heads’ salaries), supplies and textbooks 
to individual programs along with the allocation of operation and maintenance 
of plant expenditures to Individual programs on the basis of floor space will 
account for the vast majority of current expenditures. Summation of these 
. expenditures would provide an estimate of the current cost of vocational 
training provided. The remaining portion of current expenditures (l.e. , ad- 
ministration, Instruction expenses including academic teaching salaries, li- 
brary, audio-visual, guidance, psychological services, educational television, 
other school services, fixed charges, and services of other city departments 
that can be classified as current expenditures) can be prorated to the In- 
dividual programs on the basis of enrollment in the program. Thus, prorated 
current expenditures gives an estimate of the current cost of academic train- 
ing provided by the school. (See Table I). 

Capital expenditures (6000-9000) will be estimated in the census 
through use of a formula — there Is no point In attempting to calculate accu- 
rate depreciation measures here. The current insurance value of building and 

* 

equipment used in the educational process will be used to estimate Implicit 
rent for using public funds for education Instead of some other purposes, de- 
preciation of bulldlng(s), and depreciation of equipment. T. Schultz, 
(Economist) estimates that 67 per cent of the total cost of vocational plant 
and equipment consist of building, 25 per cent for equipment and 8 per cent 
for land. He assumes buildings depreciate at 2 per cent a year and equipment 
depreciates at 10 per cent per year. Assuming a $3,000 insurance value on 
plant and equipment and a 6 per cent implicit rent, total capital expenditures 
would be calculated as follows: 
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Interest Charge 


$3,000,000 x 6 % 


= $180,000 


Depreciation: 






Bui Iding 


$3,000,000 x 67 % x 2 % 


= 40,000 


Equipment 


$3,000,000 x 25 % x I0J6 


= 75,000 




Total Implicit Rent 


$295,000 



Total Implicit rent divided by total enrollment would give the 
Implicit rent per pupil. The Implicit rent per pupil times the enrollment 
of individual programs would provide the Implicit rent per program. It would 
be the same for aJJ_ day programs on a per pupil basis unless they shared the 
facilities with another group. Thus this method of estimating capital ex- 
penditures does not distinguish between the different equipment requirements 
of the Individual programs. All it does Is provide a rough estimate of 
capital expenditures. Also, the formula would have to be adjusted for use 
with regular high schools and comprehensive high schools because of the differ- 
ent mix of building and equipment used In their educational process. Total 
program expenditures can be determined by summation of current vocational cost, 
current academic training cost and Implicit rent charges. (See Table I). 

Obviously, Instruments will have to be designed to obtain the neces- 
sary census data. Anticipated enrollment data and the number of teachers will 
be requested In July and corrected with real data In October. Information on 
program completors will be obtained by June 30 of the following year and In- 
formation on real expenditures, by August I; they will be used to calculate the 
reaj. cost of the program and the real cost of a program completor. Thus, the 
cost per program completor will be higher if dropouts occur In the program. 
Also, the real expenditure Information should be gathered using the same for- 
mat as that used in the gathering of anticipated expenditure of the previous 



year In order to avoid confusion on the part of the LEAs. It Is also Impor- 
tant that the source of funds used to finance each program (federal, state 
and local) be obtained. The same basic cost accounting format can be used 
for secondary and post- secondary because they usually meet 180 days In a 
school year during the day. However, with adult education and MDTA programs, 
the normal school year Is not observed - they usually meet for only a fraction 
of the school year. This presents a problem In terms of proratlon of opera- 
tion and maintenance expenses as well as depreciation' expenses to these pro- 
grams because charging off all of the above-mentioned expenditures to day 
school programs will tend to over state their total and per pupil cost while 
understating the total and per pupil cost of the adult and MDTA programs 
within schools with this mix of programs. Therefore, vocational educators 
should be warned of this potential problem. The MDTA program should be easy 
to handle since the Federal Government requires statement of costs and pro- 
gram completor Information. Another problem that arises If w© do not ask for 
a breakdown of program expenditures by level (l.e., 9, 10, II, 12) is the 
fact that the ninth grade program Is substantially cheaper than upper class 
programs because It Is general vocational training and not the specific voca- 
tional training of the upper classes. This would tend to reduce the overall 
per pupil current cost for programs offering general vocational training and 
place them In a more favorable l ight than other programs that do not offer 
this training. 

An Interesting question that must also be considered Is should pro- 
gram cost be adjusted downward for revenues earned by the program In the 
learning process? Also, If the printing program provided service to the city 
or town at cost, should we adjust cost downward based on some estimated cost 



saving to the city? These are Interesting questions; however. It may be more 
realistic to adjust the sample total programs cost downward for revenues 
earned or cost saved. 

Regular high schools should also be picked up on a sample basis so 
that estimates can be made regarding general academic training costs. General 
and college programs cost could be determined and compared to the cost of 
vocational programs. This would provide Information on cost differences be- 
tween educational alternatives. Also, It must be pointed out that business 
and career homemaking programs are taught In most regular high schools and are 
vocational programs. 

Reports can be spun off the census planning data as the school year 
starts and from the real data at the close of the school year. Anticipated 
enrollment and expenditure data will be gathered In the summer and will be 
used to determine the estimated total program cost and average program cost. 
Actual enrollment information by program wll I be obtained In the fall of the 
year as the school year begins and can be used to calculate total program 
cost and average program costs on an adjusted basis (l.e., anticipated ex- 
penditures would be the same as before). The following summer data on the 
number of program completors will be obtained as well as actua I program ex- 
penditure Information. This will be used to obtain the actual cost of a pro- 
gram completor. Thus, state administrators will have Information on the an- 
ticipated and real enrollment and expenditures by program, level, type of school 
offering the program, geographical area, and student characteristic. 

Table VI Illustrates a very basic attempt at presentation of Census 
Data In report form. The assumptions are that we are at the program level In 
a vocational school and enrollment, expenditure, and performance object I ve 



tabu: o 

Census Report (s) 





Total 


Per Pupil 


Anticipated Enrollment - (Program) 
Anticipated Expenditures - (Program) 


20 




Current: 






Vocational Training 


13,000 


750 


Academic Training 


5,000 


250 


Total Current Expenditures 


120,000 


$1,000 


Capital: 






Implicit Rent 


10.000 


TOO 


Total Expenditures - (Program) 


$30,000 


$1,500 


Anticipated End Year Performance Objectives- 






List In Total Space For Individual Program #1, 


t nj7 t 09 




October 1. 1972 






Real Enrollment - (Program) 
Adjusted Expenditures - (Program) 


22 




Current: 






Vocational Training 


$15,000 


$ 700 


Academic Training - Based on Reel 
Enrollment of October 1 for Whole 
School 


5.280 


240 


Total Current Expenditures (Adjusted) 


$20,280 


$ 940 


Capital : 






Implicit Rent - Based on Real 
Enrollment of October 1 For Whole 
School 


10,780 


490 


Total Expenditures - Adjusfod For 
Real Enrollment of Oclober 1 

June 30. 1973 


$30,060 


$1,430 


. 




Program Completers - (Program) 


18 




Auaus^JV/5 ‘ 






Program Corap letors (From June 30 Da fa) 
Real Expenditures - (Program) 


18 




Current; 






Vocational Training 


$15,900 


$ 683 


, Academic Training - Based On The 
Number of Program Comp letors 
June 30 For Whole School 


5,400 


300 






Total Current Expenditures 


. $20,400 


$1,183 


Capital: 






Implicit Rent - Based On The 
Number of Program Corap letors 
June 30 For Whole School 


9,900 


550 


Total Expenditures 


$30,300 


$1,733 



information has been gathered throughout the year and fed into the computer 
as it becomes available. Thus, Table VI may be thought of as a computer 
printout for a vocational program at the various Junctions Census Data will 
be gathered. It illustrates that differences occur in enrollment and program 
cost information over time. It should not be thought of as all inclusive in 
terms of variables needed for census information, this must wait for a later 
Occasional Paper. 

Over a period of years time series information would be available 
such as changes in the type of student served in the state and within specific 
geographical areas; trends in the cost of providing the various programs of 
training by school type, especially current cost trends. It would also pro- 
vide Information of the changing performance objectives being used to train 
students in the various programs. This would give an Indication of whether 
vocational administrators were using information from the management informa- 
tion systpm to move in the direction of providing educational training in the 
most efficient manner. 
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1 1 . Cost Accounting System - Sample 

The cost accounting system needed for the sample data will be more 
specific than that used for census data. It wilt be necessary to dig deeper 
Into the individual programs selected In the sample. However, the same basic 
methods of cost allocation that were used in the census (l.e., direct alloca- 
tion, floor space, enrollment and proration of joint costs)w!ll be used in the 
sample. This is a necessity In order to maintain bridges between the census 
and the sample data so that vocational administrators can look at their pro- 
grams and compare them to the sample programs and vice versa. 

Prior Occasional Papers stated that cost data must be developed for 
expenditure information which costs out data not only by program but by be- 
havioral objective. We must therefore determine how much money was expended 
on a group of students who set out to learn a particular behavioral objective. 
Little, If any, program costs are available for vocational education In 
Massachusetts at the present time. Thus, before we can attempt to determine 
the total cost or average cost of a behavioral objective in a particular pro- 
gram, we must be able to determine the total cost and average cost of the 
I ndfvldual program* 

Assume we are now costing out a particular program (l.e., auto 
mechanics) at a particular level (l.e., 10th grade) in a particular vocational 
school, comprehensive high school. Junior college, etc. Current cost (1000- 
5000) will be classified as one of three basic types: 

I) DIRECT ALLOCATION 

These costs represent expenditures that can be directly attributable 
to a particular program. 
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TABLE 7 



PRORATION TABLE 



PROGRAM X 


PR0RATI0N 


CD 

• 

O 

• 

=*fe 

1 


B.O. #3 


B.O. #6 


TOTAL COST $62,000 


' METHOD 
OBJECTIVE 


$35,000 


$15,000 


$12,000 


2300 Teachers’ Salaries 


Time 








2100 Dept. Heads' Salaries 


Time 








2300 Teaching Supplies 
and Materials 


Use 








2400 Texbook Supplies 
and Materials 


Use 








2600 Aud i o-V i sua 1 Supplies 
and Materials 


Use 








4100 Custodial Services 


Time 








4120 Heat 


Time 








4130 Utl 1 Ity Service 


Time 








4220 Maintenance of Buildlng(s) 


Time 








4230 Maintenance of Equipment 


Time 








Depreciation of Equipment 


Use 








Depreciation of Building(s) 


Time 








Interest Charge 


Time 









| 2300 - Teachers 1 salaries of vocational teachers only . Only those 

! 

| teachers directly assigned to Instruction In vocational pro- 

i 

j grams. Salary of related teachers would be picked up here. 

2100 - Department Heads' Salaries - This must then be prorated to 
i the 10th grade program on the basis of enrollment compared to 

| total students in the 9th, 10th, llth and 12th grade auto 

mechanics program. 

j ’ 

| 2300 - Teaching Supplies and Materials - Any miscellaneous supplies 

f 

1 not directly associated with a program would not be entered 

! 

i here. 

I 

| 2400 - Textbook Supplies and Materials - Except for any miscellaneous 

j 

| 

I books or materials not directly associated with a particular 

i 

j program. 

i 

j 2600 - Audio-Visual, Supplies and Materials - Only if audio-visual 

i Is directly used in the educational process of this program, 

j If not. It is entered elsewhere. 

I 

j 4230 - Maintenance of Equipment - Only If repairs were done on equip- 

f 

j ment used In this program. 

i . 

! 2) FLOOR SPACE »• 




i. 

ERIC 



These costs represent expenditures which are related to the space 
used by the program in performing the educational process. This in 
eludes the shop as well as the related Instructional areas, if any. 
4110 - Custodial Services 
4120 - Heat 

4130 - Utility Service (excluding telephone service which will be 
entered elsewhere) 

4220 - Maintenance of Bulldllng(s) 
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It Is necessary that each school In the sample determine the per- 
centage of floor space used by this program and the breakdown of total floor 
space into academic and vocational areas. 

As mentioned previously, if MDTA or adult education groups use the 
same facilities as day school students, then a proration of total expenditures 
must take place between day school and the other program. The adjustment 
factor would be the percentage of total utilization time the various groups 
used the facl I itles. 

3) ENROLLMENT 

All other current expenditures (1000-5000 accounts) not re- 
corded elsewhere would fall into this area and be prorated to the 
individual programs on the basis of program enrollment. Examples 
would be administration expenditures, academic teachers* salaries 
(excluding the salaries of teachers handling related vocational 
subjects), substitute teachers* salaries, principal’s office ex- 
penditures, library, guidance services, other school services, 
maintenance of grounds and fixed charges. 

The enrollment for each program must be determined and divided into 
the total expenditures to be allocated on this basis In order to provide a 
per pupil charge. Multiplication of this per pupil charge times the enroll- 
ment of the program would provide the expenditures prorated to the program on 
the basis of enrollment. The represents the cost of academic training incurred 
by the program. It must be pointed out that the cost of teaching related areas 
of vocational programs would be picked up under direct allocation and floor 
space. Related training should be considered a part of vocational training, and 



not academic traini ng. Norma 1 1 y, students spend alternate weeks In class and 
In the shop. Thus, If we assume that the related area represents 20 per cent 
of academic classroom time, (time not spent In the. shop) the day vocational 
programs would absorb 60 per cent of a student’s time with the academic area 
representing about 40 per cent. 

In many of the post-secondary programs, as well as the MDTA and 
adult programs, all of the student’s time Is spent In learning experiences 
directly related to vocational education. Therefore, all expenditures associ- 
ated with these programs would be vocational In nature. Current expenditures 
(1000-5000) Incurred In a particular day school program would be determined 
by summation of expenditures by (f) Direct Allocation, (2) Floor Space, and 
(3) Enrollment to the program. Direct allocation and floor space expenditures 
to a particular day school program would represent the cost of vocational 
training; enrollment expenditures of the particular program would represent 
the cost of academic training. For post-secondary programs which provide aca- 
demic as well as vocational training this same procedure would be used to de- 
termine the cost of vocational training and academic training. 

Capital expenditure charges for a particular program could be de- 
termined by computing an Implicit rent by using the same technique as In the 
census with minor adjustments. For Instance, depreciation would be based on 
the historical cost of physical equipment used to provide training In the 
l nd l vidua I program. Schools do maintain an Inventory of equipment even though 
most of tnem do not calculate depreciation. A 10 per cent rate of depreciation 
Is suggested by T. Schultz based on a national sample of vocational schools. 
Thus, $50,000 of physical equipment less than 10 years old In program X would 
require a $5,000 depreciation charge — equipment over 10 years old would be 
considered to be fully depreciated. Depreciation of building would be based 



on Insurance value of bullding('s) and the assumed depreciation rate would be 
2 per cent (t.e., based on a 50 year I lfe)j the depreciation charge for the 
particular program would be determined by a proratlon based on the floor space 
contained within the program to total vocational floor space. For example, 

If program x had 3,000 square feet of floor space out of a total of 30,000 
square feet for all vocational programs, they would absorb 10 per cent of the 
depreciation of the bui Iding(s) . An Interest charge of 6 per cent could then 
be determined for use of public funds based on the value of equipment and 
building assignable to this particular vocational program. A problem exists 
here in that no implicit rent has been calculated for the academic training 
provided (l.e., 40 per cent of the student’s time. This will have to be esti- 
mated based on the plant and equipment used for academic training. The sum- 
mation of current expenditures (1000-5000) accounts), depreciation of equipment 
and building, as well as an interest charge for the use of public funds, on an 
Individual program basis will provide total program cost and the average total 
cost of the program on a school year basis. The 1000-5000 accounts can be 
considered variable costs (l.e., costs which vary with the level of production). 
This may not be true for all items, and the depreciation and Interest charges 
can be considered fixed costs (l.e., costs which do not vary with the level of 
production). 

It Is probably now apparent that the cost accounting system described 
here for the sample Is loaded with definitional and calculation problems. 
However, movement towards simplification may be at the expense of rigor. 
Suggestions are welcomed for the improvement of this problem area. The human 
factors, physical factors and organizational factors at the school and program 
level In process space should be able to provide much of the necessary infor- 
mation for the cost accounting system for the sample. For instance, the 
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number of teachers and enrollment In a program (i.e., I Oth grade-auto repairs) 
floor space In square feet, supplies used, equipment maintained within the 
program, pupil-teacher ratio, etc. 

Once the total vocational cost of a particular program has been de- 
termined (including the breakdown into the various expenditure classlf Ications), 
it is possible to move down to cost out individual behavioral objectives within 
the particular program. Process space should be able to provide the following 
information at the behavioral objective level: 

• number of students enrolled in the various objectives. 

• number of teachers and the number of hours (time) spent 
in teaching during school year as well as hours (time) 
spent In teaching individual objectives. 

• floor space of the vocational program used to teach 
this behavioral objective. 

• equipment mix used, if any, to teach the individual 
objectives (i.e., how many lathes, etc.). 

• supplies and textbooks, if any, used in teaching 
individual objectives. 

The assumptions here are that the objectives chosen by vocational 
administrators to be taught in a particular program represent the work of the 
school year and that the time spent In teaching a behavioral objective can be 
determined precisely. Thus, If school is in session 180 days and the voca- 
tional program facilities are used 5 hours per day, a total of 900 hours 
represents the time devoted to vocational training. Therefore, the time de- 
voted to behavioral objectives chosen In a particular program would total 900 
hours. Assume Objectives //I, #3 and #5 are selected to be taught In a par- 
ticular program during a school year. Objective #1 requires 450 hours; #3 
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requires 300 hours; and #5 requires 150 hours. The simplest solution to the 
determination of the cost of each objective is to assume a proportional re- 
lationship between the time spent on teaching an objective and total program 
cost. Thus, Objective #1 would pick up 50 per cent of total program costs; 

#3 - 33 per cent; and #5 - 17 per cent. This approach may be appropriate for 
teachers* salaries, expenditures prorated on the basis of enrollment, opera- 
tion and maintenance expenses, depreciation of building and Interest charges. 
However, supplies and textbook expenditures, as well as depreciation expendi- 
tures for equipment should vary with the objective being taught. For example, 
some objectives may require large amounts of supplies compared to other objec- 
tives; some objectives may require the use of aM_ the equipment of the program 
whereas others require little or no equipment. 

A decision must be made as to what methods will be used to allocate 
program costs to the objective levels. The suggestion here is that all program 
costs other than supplies and textbooks and depreciation of equipment be pro- 
rated to the behavioral objectives on the basis of time spent teaching the ob- 
jectives; supplies and textbooks should be prorated to the behavioral objectives 
on the basis of use. Depreciation of equipment should be prorated based on the 
equipment mix used in teaching a particular behavioral objective. For instance, 
assume total equipment of the program is $50,000 and depreciation is calculated 
at 10 per cent per year; thus, the annual depreciation charge is $5,000. As- 
sume that behavioral Objective #| requires $10,000 of equipment and is taught 
for 20 per cent of total day school time. 'The depreciation charge to 

Behavioral Objective #1 would be ($5,000 x : 10*000 = $200). Even this 

50,000 

approach presents a problem. For instance, what objective should absorb the 



cost of the unused equipment (i,e., in #1 above, $40,000 of equipment is 
unused while the training in Behavioral Objective #1 Is going on)? A simpler 
method would be to determine how much equipment is used in teaching each behav- 
ioral objective and prorate the annual depreciation charge to the behavioral 
objectives on the basis of the value of equipment used. For instance. 

Objective #1 used $10,000 of equipment; Objective #2 - $20,000 and Objective 
#3 - $30,000. Thus depreciation charges to Objective #1 would be 
1/6 x $5,000 or $833; Objective #2 - 2/6 x $5,000 or $1,667 and Objective #3- 
3/6 x $5,000 or $2,500. This same method could be used for operation and 
maintenance expenditures if less than the total vocational floor space is 
used to teach behavioral objectives. 

Ultimately, total vocational program costs will be broken down into 
the total cost of teaching the behavioral objectives within the program. Thus, 
each of the expenditure items making up the cost of a particular behavioral 
objective (i.e., teachers’ salaries, supplies, depreciation, etc.) (See Table 
I), would be determined on an hourly basis by dividing by the time required to 
complete the objective. For instance, $5,000 of teachers’ salaries is re- 
quired to complete a behavioral objective which takes 100 hours to teach. 
Therefore, the cost of teachers' salaries on an hourly basis for this objective 
is $50, (i.e., $50/hour). The cost per student per hour for a behavioral ob- 
jective could be determined by dividing total cost of the objective by the 
number of students enrolled (i.e., average total cost) and dividing this by the 
numbers required by the objectives. 

The cost accounting system previously described has been used to 
calculate the total cost of an individual program (both vocational and academic) 
and also the breakdown of total vocational program costs into the total cost of 



the various behavioral objectives within the programs. Ultimately, It has 
been shown that a per hour charge can be determined for each expenditure Item 
as well as a per student per hour charge. This cost accounting system re- 
quires that each program selected In the sample be Investigated In great detail. 
The MISOE staff and consultants must determine whether this system meets their 
needs. This system is adaptable to change and suggestions are welcomed. 

The sample cost accounting system described here does ha 'e bridges 
with the census cost accounting system described previously in terms of in- 
dividual Items (l.e., teachers’ salaries, supp I ies and textbooks, operation 
and maintenance of plant, total current costs and average total current cost). 
However, capital expenditures will not be very comparable between the census 
and sample information because of the generalization of census information 
and the specification of sample Information. 
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PRODUCT SPACE 



Section 2, Part 3 



The purpose of this section is to describe product space such that 
resident and consultant staff, (and others) can critically examine these 
specifications and so that analysis stipulations of future Occasiona I Papers 
can reference these determinations. Product data is fundamental to the two 
major analysis types of MISOE, i.e., process-product and product- impact. In 
addition, product data is a sensitive data element In that it constitutes the 
behavioral specifications for an educational process. Therefore, product 
data will be considered in some detail, which at times might burst the bound- 
aries of static space. 
h Definition 

Product data is information which describes the outcomes of an edu- 
cational experience or process. Product data can be gross and simply list 
the numbers of students completing an educational program or product data can 
be specific, and detail skills, knowledge and attitudes attained by prescribed 
student types completing particular educational programs. Validity is a con- 
cept associated with the positive relationship between the explicit objectives 
of a program and the product information or data which attempts to describe 
program outcomes. Validity is a concern with specific product data, although 
both specific and gross product data are useful and wil I be employed by MISOE. 
Purpose of Product Data 

Product data is a crucial management tool to the professional edu- 
cational manager, who, consistent with the management model fostered by MISOE, 
is both respons I b I e and accountable for the selection of specific product 
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data and the mix and number of gross product data (see Occasional Paper #6). 
From an accountability perspective, policy makers (see Occasional Paper #6) 
would be interested In product data (including both the selection of specific 
and gross objectives and objective achievement), even though their basic re- 
sponsibility is impact goal and input standard determinations. Policy makers 
would also be vitally concerned with the results of product- impact analysis re- 
sulting from both gross (between competing programs) and specific (within 
particular protrams) product data. However, this section deals only with prod- 
uct data; analysis distinctions and relationships are pursued at some length 
in Occasional Paper #6. 

Gross product data Is necessary to the educational manager for the 
range of decisions which assign students to competing programs (or mixes among 
competing programs) like occupational education, academic education or general 
education. Such Information is also useful for decisions assigning students 
to alternative occupational education programs. £(lt should be pointed out 
that product- impact analysis is essential to these determinations (see 
Occasional Paper #6)]. 

Specific product data is useful to the educational manager for the 
range of decisions which initiate educational process elements and mixes for 
particular student types attempting to determine a set of performance objec- 
tives.* Specific product data is also of use to the educational manager to 
estimate the relationships among patterns of achievement and configurations of 
impact, for specified input or student types. 

Since MISOE Is focused on occupational education, specific product 

data will be developed for each occupational education program, while gross 

*A performance objective describes a specific skill, knowledge or attitude to 
be sought by students within an educational program. 
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product data will be evolved for major educational program types, Including 
general and academic. Further, general educational development product data 
will be determined for secondary and post-secondary schools (see product data 
design in Summary of this section of this Occasional Paper). The Information 
will allow an estimation of general educational development between schools 
offering occupational and academic ideation mixes and schools offering only 
academic or general education. Such information should be useful in estimating 
the academic or general education lost, if any, for occupations I -academic 
education mixes, and the relationships between these mixes and impact goals. 

The purpose of product data within MISOE could be summarized as a 
management tool which: 

1) Forms a basis to set standards and allocate resources for process 
elements and mixes for specific student types seeking prescribed 
performance objectives within occupational education; 

2) Provides an Information base to describe the effectiveness of occu- 
pational education in terms of specific impacts on local, state and 
national societal goals such that differences within occupational 
education programs and among occupational education and competing 

educational programs can be ascertained. 

An Assumption - An assumption underlying the product data of MISOE (particu- 
larly specific product data) is that the educational process is basically an 
experimental process subject to Improvement through empiricism. Such a view of 
the educational process suggests that both process and product should not be 
conceived as fixed, but that educational managers must continuously probe for 
more effective ways to attain specified, educational product. Since experi- 
mentation requ i res f reedom of choice, constrained only by knowledge, societal 
values and budget, product objectives must not be over-prescribed (nor must 
process elements). Rather product objectives (and process elements) should 
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be selected by educational professionals, in light of existing knowledge, and 
product data must be able to treat the simultaneous existence of multi-product 
standards across schools. If the price of product data is a single set of 
standards for educational programs, it is far too high. 

Therefore, MISOE will offer an array of product alternatives (per- 
formance objectives) for selection and develop information about input, pro- 
cess, product and impact relationships within this constraint. Educational man 
agers will, of course, be accountable for these selection decisions, in view of 
knowledge, and over time it Is expected that considerable evidence for specific 
process elements and product objectives, by student types, will be developed. 
Such evidence should Influence decision making on the part of the educational 
professional. Finally, it is acknowledged to be comparatively difficult to con 
struct a flexible specific product data tool, often requiring the development 
of unique testing and analysis procedures. However, an educational management 
system capable of being both supportive of growth and responsive to the socio- 
political variance prevalent in Massachusetts and America cannot afford the 
deceptive luxury of simple solutions for complex problems. 

Specific Product Data 

This section will examine specific product data types of MISOE, 
i.e., information which describes the knowledge, skill and attitude production 

of occupational education. Specific product data will describe end program 

/ 

capabilities, by occupational education program, i.e., students will be 
measured only at the completion of a specific program at the secondary, post- 
secondary or adult level. Further, specific product data will be generated 
only from a representative sample of occupational programs across schools. 



types and levels and geo-pol itlca I divisions, In Massachusetts. (Product data 
may be obtained on promising programs outside of the sample, and developed 
for any occupational program In Massachusetts Independent of MISOE, see Occa- 
sional Paper #1). The fit of specific product data in the total MISOE design 
Is explored In Occasional Paper #6, however, the connectiveness of all MISOE 
sample data across all IPPI elements discussed In Occasional Papers #1 and #2 
should not be forgotten In dealing with specific product data. 

Occupational education programs in Massachusetts have been classified 
Into blocks (divisions) and units*. Performance objectives are being evolved 
for specific occupational education programs, by unit. For example, Elec- 
tronics has been divided into the following blocks: Passive Circuits; Active 

Circuits; Electronic Systems and Shop Practices. An example of units within 
a block would be (Active Circuits); Active Devices; Amplifiers, Oscillators; 
Detectors; Power Supplies; Pulse Ci rcuits; Integrated Circuits; Transducers 
and Test Equipment. A broad array of performance objectives within units will 
be available In a form such that they provide for the easy selection and com- 
munication of standards by specific occupational programs. (Performance ob- 
jectives will be coded across programs and It Is anticipated that new occu- 
pational programs, many of which will offer less specific alternatives for 
the achievement of comparable end program competencies within specific pro- 
grams, will be structured by blocks and units). The following section will 
treat specific product data which describes non-af fectlve outcomes, i.e., 
psychomotor or cognitive capabilities. Affective product data will be 
described below. 

Psychomotor or Cognitive Product Data - Each occupational education program 

treated by MISOE will be described by a series of performance objectives which 

*The Evaluation Service Center for Occupational Education is supposed to develop 
block and unit classifications for 16 occupational education programs (and per- 
formance objectives for these programs) by June 30, 1972. 
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stipulate specific skills and knowledges sought by a program. Specific 
product data will be criterion-referenced. In that It will describe achievement 
by discrete performance objectives offered by a school, which is to say that 
the product data will faithfully (or validly) represent real objectives. Al- 
though specific product data only deals with program completors* or with the 
conglomerate of performances which describe the occupational capability of a 
program completor, process Information records the sequence of performance 
objective attainment within programs for process-product analysis. 

Specific product data for psychomotor and cognitive outcomes will 
be pass/fail, l.e., either the student can demonstrate competencies by specific 
performance objective within a unit, block and program, or not. (Obviously, 
the performance objective stipulates the conditions and extent of the perfor- 
mance such that this go or no go determination is possible). 

Since the design for MISOE deals with the natural order of events 
and attempts to develop information within this constraint, specific product 
data must treat the simultaneous occurrence of multi-standards across pro- 
grams, within the sample. As a result of this condition, a substantial pro- 
portion of performance objectives will be shared by many programs, while many 
performance objectives will be common only across a few programs within the 
sample. The significance of this diversity impacts squarely on process- 

product analysis, but must be considered in a treatment of specific product 
data. 

The determination of pass/fall by performance objective within 

occupational education programs is a function of measurement. Students 

within the sample will be observed by MISOE at program completion (with school 

*Gross product data a I lows for the analysis of the comparative Impact of non- 
comp I etors among occupational and non-occupationa I education. 
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confidentiality maintained). Measurement will take the form of observation 
of performance by objective (with TV tape to control for Interater reliability), 
work samples, and paper and pencil tests (mostly existing) for cognitive perfor- 
mance objectives. This information will allow for the determination of pass/ 
fall by program completor and objective within the representative sample. The 
criteria for pass/fall determinations by performance objective within program 
will be published annually, allowing for the treatment of promising or ques- 
tionable programs by the state, as well as for replication analysis by local 
schools. 



Specific product data provides a basis for the professional educa- 
tional management to deal with two Important questions: 

(1) What Is the maximum output from a given level(s) of 

support; 

(2) What Is the least cost process most likely to achieve 
specified output. 

Specific product data will be examined from these two perspectives, 

In order, beginning with the concept of maximum output for fixed levels of 
funding. In terms of specific product, levels of output can either be deter- 
mined by Increasing numbers of students with a constant level of attained per- 
formance objectives, or by maintaining a constant number of program completors, 
while Increasing the number of attained performance objectives. For example, 
one could think of increasing educational production by Increasing the number 
of program completors with the same knowledge and skill configuration, or by 
increasing the skill and knowledge capability of the same number of students, 
or both, i.e., increasing both the numbers and capabilities of program 
completors. 



A first analysis of pass/f a II, criterion referenced, specific 
product data wl 1 1 be to determine scales through analysis, based on the quali- 
tative scale process of Louis Guttman*. Essentially, a Guttman scale is a 
process to determine If It is possible to derive from a distribution of a 
quantitative variable a pattern such that each separate pattern element Is a 
simple function of a unique quantitative variable, or scale variable. The 
ordering of objects according to the numerical order of the scale variable or 
score describes the objects scale order. There is an unambiguous meaning to 
the order of scale scores, and the objects with higher scores are higher than 
lower scaled objects on each attribute. 

Consider the following example in Figure 3.. 

FIGURE 3 

Guttman Scale Example 
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* Guttman, Louis, " American Sociological Review” , 1944, 9, 139-150. 
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If A, B, C, D and E represent units of common objectives within a 
block (85^ scales can be used as approximations of perfect scales), or blocks 
within a program or objectives within a unit, then, for example, whatever 2 
stands for Is associated with whatever I stands for plus B, and so on. 

To explore scaling and product data requires dealing with Input, 
process and product relationships, which Is creeping out of static space. 
However, these relationships are only examples, and Occasional Paper #6 treats 
these relationships In considerably more detail. As previously discussed In 
this Occasional Paper, a process mix is comprised of a blending of process 
elements or variables (human and physical factors) for particular students 
seeking prescribed objectives, while an input mix describes unique configura- 
tions of student types. 

Therefore, analysis attempts to determine If objectives, units or 
blocks can be scaled on process mixes or Input mixes. The objects scaled 
(A’s, B’s, C*s, D’s or E*s) can either be Increasing number of students, 
holding performance objectives constant, or increasing numbers of performance 
objectives, holding students constant, or both. 

Figure 3 provides several examples of scaling criterion referenced, 
pass/fall, specific product data. 
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FIGURE 4 



Constant Inputs - Variable Process Mixes - Students Constant 
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Figure 4 displays a scale which' depicts 5 different process mixes 
(within the same program), treating similar types of students and yielding the 
same number of completors, with scales or Incremental capabilities, by perfor- 
mance objectives, units or blocks. For example, process mix 4 produces every- 
thing that process mixes I, 2 and 3 product, plus D, which could be 2 more 
units within a block. 



FIGURE 5 

Constant Process - Variable Inputs - Objective Constant 
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Figure 5 shows that for Input type 4, process I produces A, B, and 
C number of students, plus D. Figure 6 displays a more complex example In 
which the scaled units represent both Increasing numbers of students and 
objectives. 



FIGURE 6 

Scaling By Numbers of Program Completors and Objectives Attained 
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In this example, process mix 3 produces at least as many program 
completors as process mixes I and 2 for student type I, (first subscript) and 
more performance objectives than process mixes I and 2 (second subscript). 

If process data does not scale, then the following classification 
system for non-scalable objectives could be used to analyze specific product 
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data. 






FIGURE 7 
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Classification of Non-Seal able Objectives 
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This classification system provides a unique number for each sepa- 
rate pattern of objectives attained by students within a unit (X means an 
attained objective, while the rows represent students). For example, In 
unique pattern number 5, students achieved objectives 0 and 2. Unique pa+terns 
are a function of providing a column for each objective and assigning an in- 
creasing power of 2 to each column and summing the evaluation of the power of 
two for each corresponding objective attained. For example, unique pattern 
#6 Is a function of 2^ (4) and 2* (2). Notice that an X in a column Indicates 
passing a specific objective, i.e., students in row 7 attained objectives 0, I 
and 2. A characteristic of summing increasing powers of two as displayed in 
Figure 7 is that such a process will always result in a unique number. (This 
device will only be used at the unit level, however, as 0E codes and unit 
codes developed by ESCOE allow for identification beyond the unit level). 

The classification system for non-sca!able objectives allows a 
search, through analysis, for the process and input mixes associated with 
patterns of objective achievement. Such analysis will specify the combina- 
tion of process and impact mixes which account for differential or staggered 
output, and will suggest variable process and input mix alternatives to maxi- 
mize output. 

In general, analysis for least cost process mixes to achieve fixed 
output for specified inputs requires that common objectives be isolated 
across programs, and then an analysis search for the least cost process mix 
be instituted. Figure 7 displays a useful way to conceive of specific, pass/ 
fail, crlterion-rreferenced product data for this purpose. 
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FIGURE 8 



Common Object I ves Across A 1 1 Schools 
Program I 

Block I Block 2 Block 3 

Un,+ d-3) Unit (I - 3) Unit (1-3) 

Objective (1-2) Objective (1-2) Objective (1-2) 

Common Objectives at Program Level = 18 Across 10 Schools 

Figure 8 displays a situation In which a program Includes 3 blocks, 

3 units per block and 2 objectives per unit (18 common objectives) across 10 
schools. (Some objectives will be common across all schools and some will be 
common only for a few schools). Through analysis. It Is possible to deter-' 
mine which process elements are most efficient In terms of numbers of students, 
number of objectives per students, or both. For this purpose, specific, 
pass/fall, cr l ter l on- referenced product data can be displayed by both number 
of program completors, and average number of objectives attained by a student 
or group of students. Such a treatment of the data would allow for an ex- 
pression of range, l.e., a standard deviation. For example. In the situation 
presented In Figure 8, the following range exists: 



Objective level 


0 - 1 


Unit level 


0-2 


Block level 


0-6 


Program level 


0 - 18 
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Specific product data for schools I - 5 might be dlsplayed as 
follows (at the block level): 

Schools J_ 2 3^ 4 5. 

X 5.2 4.2 3.1 2.1 4.8 

sd l.l 2.2 l.l 0.1 2 

At the block I level, school I Is producing a comparatively effi- 
cient and uniform product, while school 4 Is producing, fairly consistently, 
a product which Is meeting less than half of the standards. On the other 
hand, school 2 Is producing a product with wide variation, and probably doing 
a very good job for about one half of its students. Such product Information 
can be analyzed by specific student types, within programs. This information 
allows for the estimation of the least cost (In terms of time and money) 
process mix for a specified Input mix for common objectives. For example, 
assuming a similar Input mix and constant time, school 1 has something to say 
to schools 2-5. Such analysis would have to consider number of students or 
program comp I etors (time Is a process element). 

Affective Product Data - Up to this point, specific product data has been 
limited to psychomotor or cognitive capabilities, i.e., behavior which Is 
characterized as mostly Intellectual or physical, or both. Frequently, atti- 
tudes, I.e., a consistent positive or negative feeling toward an object, per- 
son or Idea, are Important and legitimate product objectives. Examples of 
so-called affective or attitude objectives within occupational education 
might be: that students will have a positive attitude toward themselves as 

a competent worker and work as a socially desirable and necessary activity. 
Often schools consciously structure the educational process (and the Insti- 
tutional reward system) such that specific attitudes or value systems (sets 
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of attitudes) are attained by students. It is very likely. that these 
so-called affective product objectives account for some impact goal attain- 
ment. For example, it would seem likely that a student with a favorable 
self-concept would be more likely, on the average, to obtain a Job than an 
equally skilled but insecure counterpart. 

Terminal or end program affective objectives will be included as 
specific product data. The objectives will be determined in the same manner 
as psychomotor or cognitive objectives for occupational programs and will be 
available for analysis. The following section Is designed to stipulate a 
structure for affective product data for MISOE. The assumption is, of course, 
that affective objectives are stipulated by program and can be referenced to 
specific process elements. 

Affective product objectives and data describing affective achieve- 
ment will be treated separately from psychomotor and cognitive performance 
objectives wi+hin programs. Affective objectives will be determined by pro- 
gram and wi 1 1 reference process elements and, of course, be connectable 
across all IPPI elements. They wi 1 1 not necessari I y reference blocks and 

units within programs, but will be structured to allow across program compari- 
sons. 

In general, within department faculties will stipulate specific ob- 
jects, ideas and persons toward which the program is designed to encourage 
the "Internal I zat I on” of a positive or negative feeling. Descriptive data 
will allow educational managers to estimate the degree to which these affec- 
tive goals ere achieved, while analysis will suggest which process elements 
within and across (when appropriate) programs contribute to affective objec- 
tive attainment. Further, product- Impact data wi i I Indicate the comparative 
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relationship between affective object! ve. achievement and impact goal accom- 
plishment, both within and across programs. For example, it might be that a 
wide range of cognitive and psychomotor variance makes little difference in 
terms of certain impact goal attainment, given certain levels of affective 
objective attainment, l.e., there might be no difference in impact goal 
achievement for students with positive self-concepts but varying levels of 
psychomotor or cognitive capability achievement. The management model fos- 
tered by MISOE stipulates that the affective objective specification is the 
function of educational management, consistent with impact goals. (Although 
the question of human values is pertinent at this point, it is beyond the 
scope of this paper. It is sufficient to say that affective objectives stipu- 
lated by professional educators cannot be inconsistent with the societal value 
system, and these constraints must be made clear by pol Icy makers). 

In most instances, affective product data will be obtained by a 
Likert scale and a semantic differential, or both. These scales permit a 
statement of an arithmetic mean score which describes a group attitude score 
toward a person, idea or object. This average score can be classified to 
represent a positive or negative attitude toward an object, person or idea on 
the part of a class or within program subclasses of students. Such average 
scores, along with measures of range, allow for analysis within and across 
programs, as well as for straightforward comparative descriptions. 

Figure 9 displays an example of affective product data for a single 
objective, for example, the attitude of program completors in two separate 
schools toward the concept of "following orders at work". 
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FIGURE 9 


Fudge Affective Data For School A & B 


Weight 


Very 

Unfavorable 


Unfavorable 


Mixed 


Favorable 


Very 

Favorab 1 e 


T 
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Enrollment 




• School A 


5 


5 


10 


15 


65 


100 


School B 


35 


20 


. 10 


3 


2 


70 






Scores 


School A 


5 


10 


30 


60 


325 


4.3 


School B 


35 


40 


30 


12 


10 


1.8 



Enrollment rows describe the number of students who fall In one of- 
flve categories determined from a score on either scale. Likert or semantic 
differential. The scores of the bottom two rows are a result of multiplying 
the number of students by the weights of row I, ranging from I for very 
unfavorable to 5 for very favorable. T represents the total number of stu- 
dents, while X expresses the average resulting from dividing the number of 
students by school Into the sum of the weighted scores for a school (or any 
subelement). From Inspection, It would appear that School A (in whatever 
program represented) fosters significantly more favorable attitudes towards 
the concept of "fol lowing orders at work” than School B. 



Summary 



As a way of summarizing product data, each product data type dis- 
cussed In this section will be referenced to the two major functions of pro- 
duct data stipulated In the beginning of this presentation. 

"The purpose of product data within MISOE can 
be summarized as a management tool which: 

(1) forms a basis to set standards and allocate 
resources for process elements and mixes for specific 
student types seeking prescribed performance objectives 
within occupational education; 

(2) provides an information base to describe the 
effectiveness of occupational education In terms of 
Impact on specified local, state and national societal 
goals such that differences within occupational edu- 
cation programs and among occupational education and 
competing educational programs can be ascertained.” 

P urpose _j_ - Purpose I decisions are made by professional managers of occupa- 
tional education and require specific , pass/fall, criterion-referenced prod- 
uct data by program, as well as gross product data describing the number of 
program completors. (All data in the sample is connectable across all IPPI 
elements). Examples of these decision types have been presented in this sec- 
tion. Such decisions are a function of process-product analysis, and seek to 
determine the least cost process mix for a specified Input mix or the process 
mix which maximizes output for fixed levels of input. These decisions de- 
scribe an Important range of responsibility for which the professional 
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educational manager should be held accountable. 

Purpose 2 - Purpose 2 decisions are made by legislators, school boards, and 
educational managers, responsible for occupational education as well as non- 
occupational education programs (including the determination of occupationa I- 
non-occupat I ona I education mixes). Such decisions require all types of pro- 
duct data, I. e., specific, pass/fail, criterion-referenced product data and 
gross product data, including numbers of program completors by occupational 
and non-occupat i ona I programs, and data describing general educational devel- 
opment of occupational and non-occupat Iona I program completors*. Also, infor- 
mation is required about the attrition rates of all programs. (This section 
is focusing on product data and Purpose 2 decisions, but for a full treat- 
ment of decision making see Occasional Paper #6). The major analytical data 
type for Purpose 2 decisions is product- impact data, which will not be expanded 
upon here (see Occasional Paper #6). 

Purpose 2 decisions and product data types will be explored hier- 
archically, from legislators downward. 

(I) Given specific societal goals*? legislators have the responsi- 
bility to determine which agencies (governmental or propietary) are most likely 
to favorably impact on these goals at the least cost to society. From a legis- 
lative perspective, education is one competing social service. Typically, 
legislators are concerned with all types of gross product data (as well as re- 
sults of cost-product- impact analytical data). They might have some interest 

*As stated In Occasional Papers #1, MISOE will maintain gross product 
data and information required for cost- Impact analysis on a sample of non- 
occupational education students at appropriate levels. 

**Unless legislators develop explicit, measurable and visible societal goals 

(I yr., 2 yrs., 5 yrs., etc.), it is simply not possible to hold service 
agencies accountable. 
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in specific product data, but only as an indicator of gross, quality control. 
For example, legislators would like to know the relative impact of occupationa 
education (by program) and non-occupational education on the productivity of 
Massachusetts, when measured by such indicators as unemployment, average and 
aggregate income, balance of payments, etc. This information takes the form 
of cost impact data and allows for comparison of returns from investments in 
education (including within educational programs I i ke occupationa I education) 
and other services, for example, policies which might attract skilled labor 
educated out of state. Typically, legislators are concerned with education 
and non-education alternatives, while educationalists are expected to provide 
the best mix of educational programs to meet societal goals, at least cost. 

(2) Overall educational policy makers are responsible for cost-impact 
comparisons for competing educational programs in light of societal goals. 

For example, they would be concerned with the relative effectiveness of occu- 
pational and non-occupational education (costs and benefits), i.e., they de- 
termine the occupational and non-occupational education mix. Overall educa- 
tional policy makers would also be interested in comparative measures of 
general educational development between occupational and non-occupational edu- 
cation and various occupational and non-occupational education mixes, to esti- 
mate the opportunity lost, if any, as a result of occupational education, in 
light of specified societal goals for education. 

(3) Occupational education managers would be interested in gross 
product data among occupational education programs, as well as specific, pass/ 
fail, cr iter ion- referenced product data. In the first instance, it might be 
found that certain types of occupational programs yield favorable cost- impact 
ratios, in light of societal long and short range goals, when compared to 
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other program alternatives. In the second Instance, It might turn out that 
there Is considerable cost- Impact variation within a specific occupational 
program, say automotive mechanics at the secondary level, and students who 
excel on definable units within the electrical block, taking various student 
characteristics Into account, do consistently better in terms of Impact 
criteria than those within auto mechanics who do poorly on this unit. 

Finally, MISOE is only concerned with developing product data within 
the representative sample (see Occasional Paper #1). Such information is of 
value from a state or regional perspective for product and process determina- 
tions, within process allocations, input assignments, or as a basis for de- 
scribing occupational education effectiveness. In addition to allowing for 
these comparisons, product data within the sample allows for a description 
of the aggregate product of occupational education within Massachusetts, by 
program or within programs, and. In these terns, across programs. Such data 
could either be by percentage of objectives attained or an average number of 
students achieving objectives, within units, blocks and programs. 

As described in Occasional Paper #1, MISOE will not provide product 
data to each LEA, although each LEA will be required to submit standards 
describing product goals by program. It is therefore necessary for the LEA 
(or the SEA) to measure product In each LEA and make comparisons to the 
sample. Obviously, such activity should be encouraged. This information at 
the LEA level allows local management to capitalize on the analytical Infor- 
mation of MISOE. Further, LEA findings might be such that MISOE should 
replicate product measurement for a larger consumption. This topic is 
treated more generally In Occasional Paper #6; however, it seems appropriate 
at this time to stipulate the fundamental nature of MISOE analytical data. 
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